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PREFACE 

Thk  authors  have  had   in  mind  three  main   pur- 

^v  »>iVT""^  '^''  elementary  Arithmetic.  These 
may  be  bnefly  stated  as  follows :  (l)  To  aid  pupils  in 
becoming  accurate  ^nd  rapid  in  calculation;  (2)  to 
tram  them  in  independent  thinking  and  in  applying 
.he  r  knowledge  of  number  to  the  actual  business  trans 
actions  of  life  ;    and  (3)  to  aid  the  teacher Tas^i^Tn" 

e'S^lr  l^^^-"-«  P"-Ples  which  ha™^ 
esplamed  in  the  class. 

The  work  consists  of  two  parts.     Part  I.  is  designed 
o  carry  the  pupil  thn>ugh  the  fivth  grade,  or  to^ 
the  first  four  or  five  years  at  school. 

^v^V:^!^^''^  T^'^  '^"^  "^'^P^^"  °"  «"°^ber  work 
to  the  pupil.  These  review  exercises  are  intended  to 
accustom  pupils  to  the  use  of  a  text-book  i^a  su^ct 
which  hitherto  has  been  entirely  oml  to  them 

duce^t*^'*'  on  easy  simple  fractions  has  been  intro- 
duced  at  a     early  stage,  as  the  authors  believe  that 

mmd      The  difficulty  lies  largely  in  the  use  of  frac'tS 
number,  too  large  to  be  comprehended  by  the^^e^agj 

late^^.rT''  ^"^"'  ^T""^  '"^°°^  ^^^^«  the  sixth  and 
later  grades  are  r^ched.   easy  decimals,  percentage 

s'wts  thai  "'  """  ^"^"^"^^^'  -nce'^heseT; 
subjects  that  are  constantly  .net  with  u  the  ordinarv 
business  transactions  of  life.  oramary 
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Numerous  mechanical  and  practical  exercises  on 
the  fundamental  rules  for  sealTwork  form  an  impoUmt 
feature  of  the  book.  It  is  believed  that  these  exercises 
form  a  well-graded  and  progressive  series  such  as  will 
develop  the  reasoning  powers  of  the  pupil  and  at  the 
same  time  familiarize  him  with  the  important  practical 
applications  of  the  science  of  numbers. 

Part  II.  is  designed  to  complete  the  public  school 
course.  In  this  part  there  is  a  careful  review  of  the 
work  of  Part  I.,  in  which  the  subjects  treated  in  it  are 
expanded  and  adapted  to  the  growing  mind  of  the 
learner.  The  new  material  which  has  been  added  will, 
it  is  believed,  supply,  those  applications  of  the  science 
of  numbers  which  are  needed  by  the  average  pupil  in 
later  years. 

The  inductive  method  of  development  has  been 
followed.  The  child  has  been  led  to  draw  his  own 
conclusions  and  form  his  own  rules.  Definitions  have 
however,  been  carefully  worded,  as  experience  has 
shown  that,  when  the  child  is  left  entirely  to  himself 
to  ^ord  these,  they  are  usually  lacking  in  that  exactness 
which  is  one  of  the  essential  .atures  of  all  good 
teaching. 

The  review  exercises  at  the  end  of  each  chapter 
and  the  special  reviews  introduced  to  cover  all  the 
part  previously  made  familiar  to  the  pupil  will,  it  is 
thought,  secure  for  the  treatment  all  the  advantages 
of  the  "Spiral  method"  without  its  many  obvious 
disadvantages. 

The  Authors. 

NOTB.— Answers  to  the  problems  in  this  book,  together  with 
hints  for  the  solution  of  the  more  difficult  problems,  will  be  found 
in  the  "  Handbook  to  Elementary  Arithmetic,  Parts  I  and  II  for 
Public  Schools."  ' 
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ELEMENTARY   ARITHMETIC 

PART  I 


CHAPTER  I 

I.  Suggestive  Type  Questions  for  Review 
EXERCISE  1 

1.  Measure  with  a  foot  rule  (a)  the  length  and  the 
S.  f  K  .TT'  ^^^  '^'  length,  breadth  and 
the  tallest  boy  in  the  class. 

2.  Measure  with  a  yard  stick  (a)  the  length  and 
the  width  of  the  blackboard:  (b)  the  width  of  the 
teacher's  desk. 

3.  Draw  lines  on  the  blackboard.  Have  pupils 
measure  with  the  eye.  Test  answers  with  the  foot 
rule  and  yard  stick.  Test  other  distances  in  the  same 
manner.     Examples,  school-yard,  stair  steps,  etc. 

globe,  eS:  """''    "    ^"^^^    ^^^^^'    ''--'    P>P«. 

5.  How  many  inches  are  there  in  a  foot?    How 

teT  ina/a^rdt?    "^"  '"^"^  ^"^'^^  ^^^  *^-  -  « 

6.  A  room  is  14  yards  long  and  30  feet  wide.     How 
many  more  feet  are  there  in  its  length  than  in  its  width? 

7.  Write  the  table  of  length. 
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EXERCISE  2 

1.  Name  all  the  copper  and  silver  Canadian  coins 
and  draw  circles  representing  their  size. 

2.  One  dollar,  a  quarter  of  a  dollar,  a  half-dollar  are 
equal  to  how  many 5  cent  and  10  cent  pieces  respectively? 

3.  Read  $1.25.     Write  in  figures  two  dollars  and 
hfty  cents,  four  dollars  and  five  cents. 

«;u**  ^?^"  ^°"^^^  ^  '*°^^"  ^««^  ^t  14  cents  a  dozen. 
What  change  should  he  get  out  of  a  $1  bill?  How  do 
you  reckon  the  change? 

5.  How  many  sheets  of  paper  are  there  in  a  quire? 
How  many  in  a  ream? 

6.  How  many  pens  are  there  in  a  dozen?     How 
many  dozen  in  a  gross?     How  many  pens  in  a  gross? 

7    James  bought  2  dozen  marbles  for  5  cents  and 
sold  them  at  10  cents  a  dozen.     How  much  did  he  gain  ? 

8.  A  boy  bought  a  gross  of  marbles  for  50  cents  and 
sold  them  at  7  cents  a  dozen.     How  much  did  he  gain? 

9.  Write  the  table  of  Canadian  money. 

EXERCISE  3 

1.  What  things  are  measured  by  the  pint?  By  the 
quart?    gallon?     peck?     bushel? 

2.  Suppose  you  had  only  a  pint  measuie;  how  could 
you  measure  a  quart?    A  gallon?     A  peck?    A  bushel? 

3.  How  many  pints  are  there  in  6  gallons  of  coal 
oil?  How  many  quarts  of  berries  in  a  5  gallon  oail? 
How  many  gallons  of  oats  in  a  bushel? 

4.  Take  a  salmon  tin  holding  a  pint,  and  a  tomato 
tm  holding  a  quart  and  find  how  many  of  each  are  in  a 
pail  of  water. 
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5.  What  is  the  meaning  of  lb.?    oz.?    doz.? 
.  6.  How  many  ounces  are  there  in   6  lbs.?     How 
many  pounds  in  32  oz.? 

7.  If  3  lbs.  of  tea  are  divided  into  6  oz.  packages,  how 
many  packages  will  there  be? 

8.  Write  the  tables  of  dry  and  of  liquid  measures. 

EXERCISE  4 

1.  Draw  the  face  of  a  clock.  When  the  minute  hand 
is  11  spaces  past  XU  and  the  hour  hand  is  between  VI 
and  VII.  what  time  is  it  ?  When  the  hour  hand  is 
between  VIII  and  IX  and  the  minute  hand  at  X.  what 
IS  the  time? 

2.  Make  the  Roman  numerals  from  1  to  100. 

3.  Write  the  names  of  the  days  of  the  week,  the 
months  of  the  year.     How  many  days  in  each  month  ? 

4.  How  many  days  are  there  from   March  8th  to 
April  29th? 

5.  Which  is  the  better  wages,  20  cents  an  hour  or 
f  1.50  a  day,  if  a  day  is  10  hours  long? 

6.  Which  would  you  rather  have,  $2  a  day  for  a 
week  or  $15  a  week? 

7.  How  many  hours  are  there  in  three  and  one  half 
days?     In  one  and  a  third  days? 

8.  Write  the  table  of  time. 

9.  A  dealer  pays  16  cents  a  gallon  for  milk  and 
sells  It  at  10  cents  a  quart.  How  much  does  he  majce 
on  a  quart?    On  a  gallon?    On  12  quarts? 

10  If  you  buy  3  lbs.  of  meat  at  9  cents  a  pound,  how 
much  does  it  cost?  If  you  pay  for  it  with  half  a 
dollar,  what  change  will  you  receive? 

11.  How  many  feet  are  there  in  7  yds.  and  2  ft.? 


12 


Elementary  Arithmetic 


EXERCISE  6 

1.  If  I  add  14  to  20  what  is  the  result? 

2.  What  number  added  to  26  will  make  40? 

3.  What  number  taken  from  69  will  leave  37? 

4.  If  a  teacher  is  standing  12  feet  from  one  side  of  a 
[22?        ^^  ^^^^  ^''°"'  ^^^  ''^^^'  '''^^'  ^""^  ^'^^  '^  ^^^ 

5.  Mary  has  a  ten-cent  piece  and  two  five-cent 
pieces.     If  she  spends  5  cents  at   a  store,   and   buys 

haveTeTtr  ^^^^^^  '*^"'^''  ^""^  ""^"^  ''^"*'  "^"^  "^« 

6.  John  had  15  ckts  and  spent  10  cents  for  paper 
and  pencils.  His  father  then  gave  him  5  cents.  How 
much  did  he  then  have? 

EXERCISE  6 

1.  Read  the  following  numbers:  47,  84,  95,  61,  100. 

2.  Write  in  figures:  Fifty-four,  twenty,  ninety-two' 
sixty-mne.  j'  ^ww, 

3.  Read  as  tens  and  units:  17,  59,  95,  99. 

^       *•  Write  as  one  number:  Seven  tens  and  eight  units 
mne  tens  and  one  unit,  four  tens  and  eight  units. 

5.  Exprcds  in  figures  the  followine:  V   X    II    VT 
XIII.  IV.  L,  XIX,  XXIV,  XC,  XLIV  '       ' 

^  6.  Express  the  following  in  two  ways:  four,  seven 
ten,  twenty-four,  forty-nine.  * 

7.  Write  in  words:  36,  XXVIII,  44,  99,  XIV. 

8.  Find  a  number  equal  to  4-|-5-3-j-7-5. 

9.  Find  the  value  of  3x5+2x6. 

It.  Find  the  value  of  IV-j-VI+X-IX. 
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54 

66 

23 

32 

46 

64 


46 
34 
43 

64 
59 
44 
66 
34 
f 


1.   22 

32 
33 
12 
21 
31 
23 
42 
32 


25 

32 

24 

42 

33 

45 

24 

54 

35 


14 

41 

52 

25 

35 

53 

42 

34 

43 


51 

15 

25 

34 

24 

32 

42 

51 

42 


34 

43 

15 

24 

43 

32 

24 

34 

45 


44 

55 

22 

.33 

21 

14 

41 

35 

53 
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lil; 


4.  7 

5 

3 

4 

64 

66 

•^6 

7 

6 

4 

e 

64 

64 

67 

7 

7 

5 

7 

63 

63 

77 

7 

4 

6 

4 

62 

56 

66 

7 

4 

7 

6 

62 

65 

74 

7 

7 

7 

7 

63 

64 

47 

7 

6 

6 

4 

64 

63 

67 

6 

IB 

6 

5 

6 

46 

65 

66 

7 

7 

4 

7 

46 

46 

66 

6 

7 

3 

5 

44 

63 

67 

5  5 

8 

8 

6 

87 

66 

48 

6 

8 

'  7 

7 

78 

68 

84 

7 

8 

7 

8 

68 

88 

57 

8 

7 

8 

6 

86 

86 

75 

8 

■  7 

8 

7 

58 

58 

85 

7 

7 

7 

8 

86 

85 

68 

6 

6 

8 

6 

48 

67 

86 

5 

6 

7 

7 

84 

78 

58 

8 

6 

8 

8 

88 

87 

64 

8 

8 

7 

5 

78 

78 

48 

6.  7 

6 

4 

8 

89 

28 

64 

8 

7 

5 

6 

68 

72 

46 

9 

8 

9 

5 

49 

82 

68 

4 

9 

7 

6 

78 

38 

86 

9 

9 

8 

9 

45 

83 

75 

7 

9 

9 

9 

36 

94 

57 

9 

9 

8 

9 

45 

49 

69 

9 

8 

9 

8 

48 

7(» 

96 

9 

7 

7 

7 

94 

67 

48 

9 

6 

5 

7 

84 

48 

84 

8 

5 

9 

6 

65 

83 

95 

Suggestive  Type  Questions  15 

7.  Add  by  columns  and  lines: 

7  +  8  +  4  +  9  +  6  +  5  +  7  +  6  +  7  +  9., 

3  +  7  +  7-16  +  7  +  8  +  5  +  9  +  7  +  6- 
6+5+5+4+6+9+7+8+9+5- 
7  +  5  +  7  +  7  +  8  +  9  +  6  +  3  +  9  +  7- 
7+6+2+5+9+6+4+5+2+6- 
9+7+3  +  4  +  3  +  4  +  7  +  9+7  +  5- 
8+8+6+3+6+8+4+4+6+9- 
4  +  4  +  7  +  6  +  7  +  0  +  6  +  7  +  9  +  3  -• 
6+9+8+7+8+5+6+6+3+8- 
_7  +  6  +  9  +  8  +  9  +  <i  +  7  +  4  +  6  +  4- 


8.  There  are  eight  rows  of  trees,  with  nine  trees  in 
each  row.     How  many  trees  are  there? 

iua  I  S^Tu""^"^  **"*?  °^  ^^*^'  ^"^  ^"  ^  j»««'  if  each 
jug  holds  three  quarts? 

!•.  There  are  24  sheets  of  paper  in  a  quire.     How 
many  sheets  are  there  in  five  quires? 

11.  A  farmer  sold  five  acres  of  land  at  $84  an  acre. 
How  much  did  he  get  for  his  land? 

12    George  sold  7  pigeons  at  55  cents  each.     How 
much  money  did  he  receive  for  them? 

inrif:  '^^^\l^'\  12  inches  in  on.,  foot.     How  many 
inches  are  there  in  six  feet? 

14.  A  room  is  18  feet  long  and  15  feet  wide.     How 
long  a  string  will  exactly  stretch  round  its  walls? 

do^n  ^'""^  ^^^  """^^  °^  ***  "^^^^^  ^^^*  ^*  ^^  ''^''^  * 
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II!: 


III.  Subtraction 

CXCRCItC  8 

Subtract 

• 

1.  48 

39 

47 

58 

47 

84 

79 

23 

16 

32 

17 

25 

22 

36 

2.  97 

84 

96 

79 

59 

48 

96 

13 

21 

26 

45 

36 

32 

44 

3.  40 

50 

60 

40 

50 

60 

70 

11 

13 

14 

24 

16 

28 

19 

4.  4;i 

84 

93 

94 

62 

75 

83 

26 

46 

37 

48 

24 

64 

27 

5.  45- 

15 

^ 

76-42- 

93- 

-48- 

85-17- 

6.  74- 

18 

m 

75-46- 

66- 

-37- 

37-18- 

7.  35- 

■16 

» 

46-17- 

67- 

-18- 

88-49- 

8.  84- 

-28 

- 

35-26- 

64- 

-29- 

75-38- 

Add  and  subtract : 

9.  28 

65 

74 

85 

78 

93 

85 

16 

16 

37 

39 

49 

47 

76 

ir  75 

75 

67 

45 

72 

63 

54 

29 

49 

52 

19 

18 

36 

19 

It.  John  earns  48  cents  and  James  54  cents  in  a  day. 
How  much  more  does  James  earn  than  John  in  3  days? 

12.  How  many  bouquets  can  I  make  of  3  dozen  roses, 
if  I  put  9  roses  in  each  bouquet? 

13.  A  room  is  14  yards  long  and  12  yards  wide.     How 
many  more  feet  are  there  in  its  length  than  in  its  width? 


auGCESTivE  Type  C^cestions 
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IV.    Multiplication 


54 
19 
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1.  Tell  the  result; 
7x5 
4x9 
8x5 
4x3 
6x7 
5x6 
3x4 
5x8 


7x7 

4x6 

8x6 

4x8 

6x3 

5x9 

3x5 

7x6 


7x9 

7x4 

8x8 

4x6 

6x7 

5x3 

3x9 

9x9 


2.  Write  the  table  of  4  times  up  to  4  times  9. 

3.  Write  the  table  of  6  times  up  to  6  times  12. 

4.  Write  the  table  of  8  times  up  to  8  times  9. 

5.  Multiply  the  following: 

12  25  86  48 

•*  3  4  5 


24 
6 


34 
7 


25 

5 


43 

8 


U 
6 

15 
9 


6.  Find  the  value  of  each  of  the  following- 
24X3  32x5  45x6  35x2 
15X4             37x4             23x7            37x4 

7.  If  a  man  pays  $5  for  a  sheep,  how  much  should 
he  pay  for  48  sheep? 

8.  I  bought  4  pigs  at  $12  each  and  9  sheep  at  |5 
sh^p?  """"^  "'°'''   "^'^  '"^     ""'«'  ~^^   ^^^"   the 

9.  How  many  inches  are  tucre  in  6  feet? 
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V.    Division 

EXCRCItC  10 

1.  How  ma-  v  2*8  are  there  in  4?    in  10?    in  12? 
a.  Divide  2    jy  2;  42  by  2;  64  by  2. 
3.  Tell  the  result : 


36-4-4 
40-4-8 
16  -(-  2 
18  +  5 

4.  Divide: 
24  by  3; 
36  by  4; 
40  by  6; 
48  by  4; 


32  -1- 
45  -I- 

37  + 
27  + 


7 
8 
6 
5 


70-1-9 
36  +  7 
45  +  6 
5£.  +  9 


36  +  9 
48  +  7 
46  +  4 
39  +  7 


by  6. 
by  8. 
by  o. 
by  9. 


by  8;  by    6;  by    4; 

by  9;  by    6;  by  12; 

by  8;  by  10;  by    7; 

by  6;  by    8;  by    2; 

5.  If  5  oranges  cost  30  tents,  what  will  1  orange 
cost?    What  will  4  cost? 

6.  A  newsboy  spent  36  cents  in  buying  papers  at  3 
cents  each.  He  sold  all  at  6  cents  each.  How  much 
did  ne  gain? 

7.  If  3  cords  of  wood  cost  115,  what  will  5  cords  cost? 

8.  Find  the  cost  of  a  doz^n  apples  at  3  for  5  cents. 

9.  If  5  exercise-books  cost  35  cents,  what  will  be 
the  cost  of  4  exercise-books? 

10.  There  are  72  sheaves  in  9  stooks.  How  many 
sheaves  are  there  in  each  stook? 

11.  How  many  school-d-'ys  are  there  in  20  weeks? 

12.  A  room  is  24  feet  long  and  18  feet  wide.  How 
many  yards  is  it  round  the    oom? 

13.  Tom  went  to  the  store  to  buy  6  pounds  of  sugar 
at  6  cents  a  pound.  How  much  change  did  he  iret  out 
of  5p  cents?  ^ 


CHAPTER  II 
™n>AllENTAL  RULES  AHD  OPERilTTOirS 

Skction  I.    Definitions 

'•   QUANTITY 

A  boy  buys   6   pounds  of  rice,  3  yards  of  cloth 
4  dozen  eggs,  paying  2  dollars  for  all.     He  has  our ' 

o«tTorir"^  °^  r^  ^-  ^  certain':x; 

I.  Name  six  other  quantities. 

H.   UNIT 

II.  In  buying  rice  by  the  pound,  cloth  by  the  yard 
aim  eggs  by  the  doaen  we  require  a  .r.»!n  /Jv ' 
quantity  or  «ng.e  thing,  viz.,  PZJ.  .  ya^?  ^1"^ 

n  order  to  measure  them.    This  ,i.,gle  thing  or  defin' 
>te  qrantity  is  called  A  UnU. 

I.  What  is  the  unit  of  5?    of  5  books?    of  8  miles? 
1.  How  many  units  in  6  cents?    in  6?    in  9  pencils? 

-atchrby  r  XV"  "'""^  ""^"^  "^  ""=  '"<"'-"''• 

III.   NDMBE»-KINDS  OF   UNITS  AND   NUMBERS 

«•  What  is  the  unit  in  e  acres?    In  4  yards?     In 

nT"T?     /»|"^-»e««»'     'n9?     InThtdre^ 
o  pairr    in  8  pair  of  boots? 

>-^"    In  7  oranges?    In  4  dozen  eggs?    I„  7? 

It 


i--^ 
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3.  In  example  (1)  explain  the  use  of  6,  4,  7,  3,  9, 
2,  3.  8. 

2.  A  number  is  that  which  expresses  the  measure  of 
a  quantity,  or  answers  the  question,  "How  many  units 
are  contained  in  the  quantity?" 

8.  The  units  used  to  measure  the  particular  kind 
of  quantity  in  example  1,  viz.,  1  acre,  1  yard,  1  orange, 
1  dozen,  1  pair  of  boots,  are  called  Concrete  Units. 

4.  The  units  of  9,  2  hundred,  3  pair,  which  are 
applicable  to  the  measure  of  any  quantity,  are  Ab- 
stract Units. 

5.  Numbers  like  6  acres,  4  yards,  7  oranges,  3  dozen 
eggs,  8  pairs  of  boots,  which  not  only  show  the  number 
of  times  a  unit  is  repeated,  but  also  specify  the  objects 
which  are  counted,  are  Concrete  Numbers,  or  Concrete 
Quantities. 

6.  Numbers  like  9,  2  hundred,  3  pair,  which  merely 
show  the  number  of  times  a  unit  is  repeated,  are  called 
Abstract  Numbers. 

IV.    ARITHMETIC 

7.  Arithmetic  is  the  science  of  numbers  and  the  art 
of  computing  by  them. 

EXERCISE  11 

1.  Give  five  examples  of  quantities. 

2.  What  is  the  unit  of  6?    Of  8  men?     Of  5  marbles? 

3.  State  which  of  the  following  numbers  are  ab- 
stract and  which  concrete: — 8,  9  pairs,  7  pears,  3  dozen, 
6  dozen  eggs,  4  cows,  11  quarts,  8  hundred. 

4.  In  each  of  the  following  numbers  state  the  unit 
and  state  whether  it  is  a  concrete  or  an  abstract  unit: 
18  apples,  13  pair  of  boots,  9  hundred,  7  gallons. 
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Section  II.     Numeration  and  Notation 
INTRODUCTORY  EXERCISE 

1.  Name  the  numbers  from  one  to  one  hundred. 

2.  Write  them  in  figures. 

3.  Count  by  naming  the  digits  one,  two,  three 
four,  five,  SIX  seven,  eight,  nine,  ten.  t;enty  thirty 
up  to  mnety,  ^' 

4.  How  many  tens  in  10,  20,  30. loo? 

5.  What  part  does  ten  play  in  naming  numbers? 

Arabic  Notation 

8.  In   (fealing  with  numbers  we  first  find  it  neces- 
sary to  have  a  system  of  naming  them  or  a  Numeration, 

^ir    ^^    '^^^    ^    "^"^-^  ^'  -^^^"^  ^^em.  or  a 

I.    ONE,    TWO  AND   THREE    FIGURE    NUMBERS. 

In  counting,  after  we  have  reached  nine,  we  say 

en,  one  and  ten.  or  eleven,  two  and   ten,  or  twelve 

three  and  ten,  or  thirteen-nine  and  ten  or  nineteen 

two  tens,  or  twenty,  twenty  one-three  tens,  or  th  rtv' 

until  we  reach  nine  tens  and  nine,  or  ninety-ni^e      S 

more  than  ninety-nine  makes  ten  tens,  or  Le  HundrJ 

In  writing  numbers,  the  whole  numbers  under  ten 

are  expressed  by  means  of  nine  symbols  or  figures  as 

follows: — 1,  2.  34   5fi7QQ      t  "sures,  as 

exnr*.ac^  K       ^    .    '  ; '    '    '  ^-     ^^'"^^^  numbers  are 

expressed  by  a  decimal  notation,  in  which  these  nine 

nought;.     In  other  words,  according  to  the  olace  in 

tens  or  hundreds,  and  so  we  can  express  all  number. 
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If  a  digit  represents  ones,  it  has  the  first  place  at  the 
right  of  the  numbers;  if  tens,  the  second  place  to  the 
left;  if  hundreds,  the  next  place  to  the  left  of  the  tens. 
To  write  ten  we  put  1  in  the  ten's  place  and  0  in  the 
one's  place  thus:  10.  To  write  one  hundred  we  put  1 
in  the  hundred's  place  and  fill  the  ten's  and  the  one's 
places  with  ciphers,  thus:  100.  So  two  hundred  is 
expressed  200,  etc.  If  we  wish  to  write  the  number 
two  hundred  and  fifty-six,  we  put  the  digit  represent- 
ing the  hundreds  'n  the  hundreds'  place,  the  digits  repre- 
senting the  tens  in  the  tens'  place,  and  the  digits  repre- 
senting the  ones  or  units,  in  the  ones'  place,  thus:  25** 

Note.— The  principle  of  forming:  and  expressing  numbci^ 
may  be  illustrated  by  making  bundles  of  wooden  splints,  ten  in  each 
bundle,  and  Jthen  making  bundles  of  hundreds  by  taking  for  each 
hundred  ten  bundles  of  ten  each,  and  so  on. 


II.   ANY   NUMBER 

By  using  three  figures  the  largest  number  we  can 
write  is  nine  hundred  and  ninety-nine  (999).  The  next 
number  is  ten  hundred  or  one  thousand.  To  represent 
this  number  in  figures  we  put  1  in  the  fourth  place  and 
put  zeros  in  the  hundreds'  tens',  and  ones'  places,  thus: 
1000.     Two  thousand  will  be  written  2000,  etc. 

A  we  wish  to  write  hundreds,  tens  and  units 
with  the  thousands,  we  proceed  as  before,  placing  the 
hundreds',  tens',  and  units'  digits  in  their  respectiv 
places.  Following  this  plan  we  write  nine  thousand 
five  hundred  and  forty-two  thus:  9542,  making  the 
thousands  take  the  fourth  place,  the  hundreds  the 
third,  the  tens  the  second,  and  the  units  the  first. 

1.  What  are  the  names  of  the  places  to  thousands? 

2.  How  much  is  the  value  of  the  figure  increased 
by  placing  another  at  the  right  of  it? 
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When  we  count  above  a  thousand,  we  sav  one 
thousand,  two  thousand,  three  thousand    etc  -nine 
hundred    and    ninety-nine    thousand,    one    thousand 
thousand  or  one  million.  tnousand 

wnrH^^   v^''^   '^^"    ^^^^    ^^  ^^"  avoid  writing  the 
words  units,  tens,  and  hundreds  by  giving  each  L.r! 

bii5lr  etrbV:"-^^^^'  -T'  ''^— r.^!^^^^^ 

Dimons,  etc.,  by  assigning  each  a  place  called  a  period 
Thousands  have  the  period  or  three  places  at  tfeWt 
lefto^the'l  •>*"°?-. -""o-  the  th'^ee  places  at    he 

any  period  have  the  same  n'amet  it'he  un  ts'^';::Ld" 
so  we  have  ones,  tens,  and  hundreds  of  units-  onr  tens 

right  are  caHM        •.       f  ""^^  numbering  from  the 
Ttf  ,nH  ""'"•   """"^ands.   millions,   billions 

:Lrrn'r:rdi:r""'  '^ " '"""""  -^  '■  "««•  ^«»  - 
n.ustlt.rrv^e£  xr'"^  "-^"^  - 


Billions 

Millions 

Tt 

01 

lOUSANDS 

Units       | 

2 

V 

•o 

Hund 

to 
C 

Ones 
Hundr 

Tens 

0) 
C 

O 

2 

c 

3 

X 

in 

c 

Ones 

•a 

c 

D 
X 

in 

c 

M 
V 

c 
O 



3 

0 

8 





1 

0 

6 

9 

3       1 

8 

1       3      4    __7J 

2      6    _9j 

4 

2 

' 

d4 
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if 
(if- 


These  numbers  are  read  as  follows: — 

Three  hundred  and  eight. 

Sixty-nine  thousand,  three  hundred  and  eighteen. 

One  billion,  three  hundred  and  forty-seven  million, 
two  hundred  and  sixty-nine  thousand,  four  hundred  and 
twenty-seven. 

NAME   AND   ORIGIN 

9.  The  system  of  notation  described  above  in  which 
numbers  are  expressed  by  means  of  figures,  is  the  one  in 
general  use  at  the  present  time,  and  is  called  the  "Arabic 
Notation"  because  it  was  introduced  into  El.  pe 
by  the  Arabs  who  had  obtained  it  from  the  Hindus. 

Roman  Notation 

1.  Read  the  figures  or  numerals  found  on  a  clock  face. 

2.  Read  the  numerals  denoting  the  chapters  of  this 
book. 

10.  These  are  called  Roman  Numerals  because  they 
were  used  among  the  Romans.  Why  are  they  more 
difficult  to  work  with  than  our  common  numerals? 

You  will  have  but  little  need  of  Roman  Numerals, 
as  they  are  now  employed  only  to  denote  the  chapters 
and  sections  of  a  book  or  a  date. 

11.  The  following  is  a  brief  description  of  this 
notation. — 

1st.  Instead  of  figures  being  used  to  express  numbers, 
the  following  letters  are  employed,  viz. : 

I,  V,  X,  -L,  C,  D,  M,  of  which  rhe  simple  values 
are  respectively: 

1,  6,  10,  50,  100,  500   1000. 

2nd.  //  two  characters  of  the  same  value  are  placed 
nde  by  side,  or  If  a  character  is  followed  by  one  of  less 
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XI  deres  if  ^'"^'^  "^'"^^'  ^'"^'  ^^  -P--t^  20; 

/  J«1;  Jf  " '^^^'^^^Z'  followed  by  one  of  greater  value 

difference  of  their  simple  values,  thus.  IX  represents  9- 
XL  represents  40.  c"i.a  », 

12.  To  write  any  number  in  Roman  Numerals.  Re- 
solve the  number  into  its  different  parts  and  always 
wnte  down  one  part  before  proceeding  to  another  he- 
ginmng  at  the  left  hand  side.  anotner.  De- 

Ex.     Express  1895  in  Roman  numerals:— 

1895=1000.  800,  90,  and  5. 
1000=M 

800=.DCCC 

90=XC 

5=V; 

Hence,  1895=MDCCCXCV. 

EXERCISE  12 

Write  in  figures: 

1.  Seven;  nine;  four;  two. 

2.  Thirty-six;  eighty-four;  twenty;  sixty-nine 

3.  Forty-four;  seventy;  ninrty-six;  sixteen. 

4.  Fourteen;  twelve;  thirty-nine;  fifty-six. 

5.  Write  as  one  number: 

four  tens  and  eight  units;  nine  tens  and  seven 
units;  three  tens  and  six  units;  six  tens 
Wnte  in   words   the   numbers   expressed    by   the 


following  figures: 

'•          7,      11,  15,  19, 

"•        71.      -,  28,  91. 

20.     37,  48,  76, 


59, 
44, 
99, 


84, 
17, 
69, 


96, 
22, 
70. 


98. 
34. 
87. 
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I? 


368. 
990. 
999. 


EXERCISE  13 

Write  in  figures  the  following  numbers: 

1.  One  hundred  and  forty-nine:  three  hundred  and 
eight;  nine  hundred  and  seventy-four. 

2.  Two  hundred;  four  hundred  and  twenty;  six  hun- 
dred  and  ninety-four. 

3  Five  hundred  and  sixty;  nine  hundred  and  eight; 
four  hundred  and  forty-four. 

4.  7  hundreds,  3  tens  and  5  units;  9  hundreds  and  6 
tens;  four  hundreds  and  6  units. 

Write  in  words  the  numbers  expressed  by  the  fol- 
lowing figures. 

«•  207,  371,  185,  190, 

♦.  570,         472,         807,         909, 

y-  368,  584,  760,         321, 

EXERCISE  14 

Express  in  figures  the  following  numbers: 

1.  Six    thousand    and    six;    four    thousand    three 

hundred;  nine  thousand  and  eighty. 

2    Three  thousand  seven  hundred;  seven  thousand 

nine  hundred  and  six;  three  thousand  and  eighty-four. 

3.  Sixty-four  thousand  and  nine;  eight  hundred  and 
seven  thousand  and  sixty-eight;  seven  hundred  thous- 
and three  hundred  and  sixteen. 

4.  Four  millions,  thirty  thousand  and  ninety-seven- 
eight  hundred  and  nine  millions,  seven  thousand  and 
thirty-nine;  five  hundred  and  eighty-six  millions  and 
seven. 

Write  in  words  the  numbers  expressed  by  the  follow- 
ing figures: 

5.  7077,  85079,  56950,  473628. 

6.  56418,  784006,  400507,  360004. 
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EXERCISE  15 
Write  in  Roman  Numerals: 

1-  19,  24,  49,  84.  99. 

3.  187,  208,  781,  962,  999. 

».  1301,  1390,  1684,  1815,  1878. 
Write  in  figures: 

*•  XLIV,  LXIX,  XCIV,  LXXI 

5.  XCIX.  CXXIX,  CLXXVII. 

6.  DLV,  MDCIV,  MDCCCXIX,  MXC 

7.  MCCXC,  MIX,  MCDXC,  MCM. 

8.  L  is  placed  to  the  left  of  only  what  letters? 
'.  X  IS  placed  to  the  lefi  of  only  what  letters? 

EXERCISE  16 
in  thl  '\?!  "r^"  ^^^^^  ^°"»Pare  the  value  of  4 
Tr:^\i:trl,lT'  ^'^^^  ^"^  ''^'  °^  '  -  ^'^  ^'^^<^  P^c'e 

exoiJ!!''!?  '"  ^^"'^^  '^^  ^^'^^''  """^ber  that  can  be 
Turn^  '^  ™''"^  °'  '°"^  ^^--'  -'-  the  smallest 

m«J' J-^^  ®  *"?  P^^''^  *^°  "°"ghts  SO  that  its  value 
may  be  increased  ten  times,  a  hundred  times 

89909  ThI  '^'   '!!""*'"''   ""^'   "•'^^^   25999,    9999. 
89909,  and  the  numbers  next  below  400000, 40690, 20400 

5.  Decompose     45,269:     3.176  007       H««, 
hundreds  in  74  tens;  168  tens'loTten,?  ""'"'' 

_     ♦.  Wnte  in  Roman  Notation  the  numljer  reoresent 
■ng  tl>.s  year  and  tho«  representing  the  next  fi™^": 

Howman/inCaladai'  '""  '"  ''°"  '^™"»«' 


97 
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Section  III.    Addition 
INTRODUCTORY  EXERCISE 

11.  12,  13,  14,  16,  16,  17,  18,  19,  20. 

2.  Write  the  numbers  3.  67/i4fiioa      j 
state  the  result  when  each  i^  VrJJll' l' s^^^f, 

(or .  l«'i;;"::5,Ty. """  "'°"*  °'  "■"  ■—-"-Mb.  ^v.„ 

Example 

In  adding^  aim  at  reading   a  column  i)  44 

like  a  word.     Group  in  tens  where  you  can  V  o. 

and   try   to   combine   numbers  as    far    as  81 

possible  instead  of  adding  each  individually.  9} 
Check  or  prove  your  work  by  adding    the 
columns  from  the  top  downward. 


5 
3 
2 


27 
10 


44 


iB,  Addition  is  the  process  of  finding  a  number  that 
IS  equivalent  to  two  or  more  numbers 

14.  Thenumberfoundbytheadditioniscalledthe5ttm. 
Add^IJ!^  """*^^'"'  '^^'''^  ^'^  ^^^^  together  are  called 

16.  Only  like  numbers  can  be  added.    Thus:  4  cents 

aM  7'rbler  "-  '''-'  ^-^^-  ^-  -  ^  -- 

oi  ^L  I^^  ''^"  °^  addition,  +,  is  called  Plus  and  when 

when  placed  between  two  numbers  shows  that  they 
are  equal,  thus  4+5-9,  4  plus  5  equals  9 
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Addition  may  be  divided  into  two  cases 

co.uL^fstrthir.'^"  ^"  ^'••^'^  ''^  --  o'  -y 

J.  Addition  of  numbers  in  which  the  .n™  „f 
column  exceeds  nine  units  of  that  column.  ""'' 

CASE   I 

To  add  any  column   of  fliurea  wf,«.« 
does  not  exceed  nine.  °8"«^«8  whose  sum 

£*am/./c;  How  many  are  21+15+12? 

into  I^TZZlttZt:^'"-"''  ""  '"""^" 
21  =  2  tens+1  unit. 
15  =  1  ten  +5  units. 
12=1  ten  +2  units. 

follows-^  ^      ''"''  ^°^"^^'-'  ^^dit'o"  is  done  as 

21 

15 

12 

48 

the  entire  sum  is  48  cents.  "^"^® 

follows':  2/7  "rsefS^eti'V-P".  »!«»■"  Proceed  as 
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KXKRCItC  17 

(1) 

(2) 

(8) 

16  horses. 
21   " 

18  boys. 
20  " 

12  girls. 
14  " 

10   " 

60  " 

13  " 

(4) 

(6) 

(6) 

(7) 

421 

312 

241 

406 

132 

231 

134 

863 

425 

413 

523 

291 

(8) 

(9) 

(10) 

(11) 

342 

213 

143 

351 

406 

305 

322 

204 

131 

461 

232 

243 

(12) 

(13) 

(14) 

(16) 

240 

650 

513 

408 

401 

122 

106 

371 

357 

126 

260 

110 

(16) 

(17) 

(18) 

(19) 

2341 

3213 

4021 

1056 

3214 

2340 

1045 

6131 

3034 

4326 

3923 

2802 

(20)   • 

(21) 

• 

(22) 

(23) 

23241 

31042 

12304 

21304 

31402 

24535 

35242 

30562 

44235 

32411 

41452 

28122 

FUNDAMBNTAL   RuLES 
BXCRCItC  It 


SI 


PROBLEMS 

he  spend?  ^  "'  **°^  "»»"/  cents  dH 

2.  Of  the  trees  in  an  orcharH  91  o 
are  plum  trees.  12  are  pear  tree^'afj  4"^  '*""'  '.'"'•  '» 
how  „.a„y  .rees  are  .hTre  inTe  orchlrdT  "'"    '""' 

3.  A  farmer  has  323  a.-r^  i«  u    i 

corn,  123  acre,  in  wheat  l„d  im  ,''"''>'•  f  «'"  '» 
acre,  ha,  he  in  cultivation?  """  """^  ™"y 

do.ia;,ira"'!,rr  smVou!  "T"  "^ "  ""^^^^  ^^^ 

dollar,  ror  harne^'Z  didTe  ^r.^I^''  -"  '<> 

fo.wthTLrdrAirnt'sia'T^ '- '-^ «»-  a. 

242  miles,  the  third  day  Mo\^,  '"j  '^  *""'"<'  "lay 
214  miles;  how  manv^nf  ?^  !'  *"''  ""=  f<""-">  day 
day.?  ™"*^  ""'*'  '''d  he  travel  in  the  four 

balemfasr:SXtr;hl°"  '"!i'?  "'  ^'°">=  "■«  «"* 
240  yards,  the  founh ti  va7rh '"' ^"''^'  "'^">'^'' 
he  buy?  "  y^'''^:  how  many  yards  did 

tonrth^Lrp^t^r  21?'!''  ir*-' '"'-  -">  -. 

the  third  312  bales,  and  Lwihia/bT''  f '  ''^'''' 
bales  were  put  on?  ^^'^®'  ^^^  many 

f213\t„arf  d;;Z3\™t7  "•"•'  '"™"«' 
1000  dollars  in  hardware  a;di«  H  n  "• '"  ^''^"'■^=' 
«>•.•  ■  ow  much  did  he  Iny«t?  " '"  ""'"'ion- 
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CA8B  II 

To  add  when  the  eum  of  any  column  ex* 
ceedt  Nine  Units  of  that  column. 

Ex.  2.  Find  the  sum  of  368,  369,  328,  and  9. 

358 

369 

328 

9 

1064 

For  convenience  in  adding,  write  the  numbers, 
placing  units  under  units,  tens  under  tens,  etc.  Begin 
at  the  column  of  the  lowest  order,  add  9,  17,  26,  34: 
34  units -3  tens  and  4  units.  Write  the  4  under  the 
units'  column  and  add  the  3  tens  with  the  column  of 
tens;  thus,  6,  11,  16:  16  tens-1  hundred  and  6  tens. 
Write  6  under  the  column  and  ac  i  I  wiili  the  column 
of  hundreds;  thus,  4,  7,  10:  10  hundreds- 1  thousand 
and  0  hundreds.  Write  0  under  the  column  of  hun- 
dreds, and  write  1  under  the  column  of  thousands, 
making  the  sum  1064. 

This  may  be  illustrated  with  a  few  bundles  of  splints 
bound  together  with  India  rubber  bands,  as  follows: 

358- 3  hund.+5  tens  +8  units 
369-  3      "     +6    "       +9    " 
328-  3      "     +2    "       +8    " 
9-  9    " 

9hund.+13  tens  +34  units 
-  9      "    +1  hund.  +3  tens+3  tens+4  units 
-10      "    +6  tens     +4  units 
=  1064. 
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presumed  to  becomNc"  '^  ""^  ^ 


Add  together: 

(1) 

42  dollars. 

28 

43 


(5) 
46 

69 
32 

(11) 
69 
28 
73 
64 
21 

(17) 

752 
423 
709 
820 

(23) 

4813 
5914 
6115 
7036 


(6) 
84 
72 
91 

(12) 

52 
50 
35 
11 
57 

(18) 

342 
426 
151 
737 

(24) 

1122 
7914 
1234 
8024 


KXCRCItC  It 

(3) 

55  boys. 
13   " 
84   " 


(3) 

16 

cents. 

18 

<i 

44 

«4 

(7) 

16 

61 

85 

(13) 

50 
40 
30 
20 
10 

(19) 

253 
541 
422 
735 

(25) 

2291 
5723 
2102 
6838 


(8) 
46 
64 
61 

(14) 

76 
C2 
74 
98 
88 

(20) 

897 
111 
343 
625 

(26) 

3574 
3333 
4680 
3391 


(9) 
84 
46 
87 

(16) 

20 
58 
71 
63 
94 

(21) 

156 
481 
423 
782 

(27) 

4449 
2575 
4404 
3686 


(4) 

48  girls. 
26   " 
72   " 

(10) 

95 
50 
68 

(16) 

89 
93 
20 
17 
36 

(22) 

851 
318 
805 
167 

(28) 

2468 
5555 
6666 


34 


Elementary  Arithmetic 


(29) 

5788 
2693 
1112 
6762 
8104 
9276 
3189 

(35) 

43474 
38242 
67891 
84870 
22171 
19476 


(30)  (31) 

3455  2729 

6521  8272 

6817  3228 

7773  9561 

6839  5587 

4318  9127 

2764  2896 


(32)  (33) 

4044  3282 

5260  6341 

3788  3161 

5473  2827 

2667  7214 

4218  2891 

9376  4731 


(36) 
73422 
75638 
18208 
32378 
27225 
18518 


(37) 

77823 
21684 
18516 
33902 
14656 
18917 


(34) 

1185 
5073 
9962 
9467 
3478 
8096 
1287 

(38) 

13536 
71882 
81385 
80246 
91257 
61817 


Prove  the  foregoing  results  by  adding  the  columns 
•rom  the  top  down. 


Add  together: 

(1) 

$69.93 

5.83 

28.94 

58.20 

.75 

350.00 

15.24 

6.25 


EXERCISE  20 

(2) 

$1728.48 

14.50 

2215.40 

719.63 

.95 

8.70 

6.25 

3104.41 


(3) 

$12978. 

6455. 

4942. 

21540. 

41873. 

9418. 

709. 

4076. 
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Find  the  sum  of : 


EXERCISE  21 


1.  64-^2  {£7334  4633+4854. 

2.  2;  32-f  8756 +9^33+4578. 

3.  1617+8743+7284+9621. 

4.  2650+4062+8705+9030. 

5.  5005+6007+7583+4783. 

6.  27845+67832+74281+68432. 

7.  47823+68421+70070+60504. 

8.  127+6434+7805+66782+4987+8768. 

9.  10+875G+405+66782+9+17+874+78 
1».  7560+804+7854+87400+576+8+678+94 

11.  1525+920+820+16+37800+6874+27+9 

12.  7+89+897+987+9284+576+87+37+557 

13.  »309. 43+1918. 30+19. 48+«100.49+$3127  24 


EXERCISE  22 

a  cen2VrtY'?u  V  ^^^^^"»«"t  of  the  cash  sales  of 
a  certain  firm  for  the  first  five  weeks  of  the  year  1912: 


Monday  . 

Tuesday  . 

Wednesday 

Thursday 

Friday 

Saturday 


S  137.58 
275.70 
368.40 
319.47 
260.39 
370.44 


S196.47 
213.48 
271.45 
307.47 
325.40 
111.90 


$412.18 

217.40i 

234.58 

47.18 

68.74 

314.60 


Total  A 


$259.78$  93.27 
117.25  175.20 
318.40  124.60 
117.25  175.47 
147.80  212.90 
212.48    118.75 


Find  the  sum  of  total  A  and  of  total  B. 


36  Elementary  Arithmetic 

EXERCISE  23 

and  150  dollars  for  a  horse;  what  did  they  all  cost? 
2.  A  has  120  acres  of  land,  B  has  310  acres   C  has 

these  four  months?  j      y       ^  mere  m 

next*'  2'^3";h"  ''T"''i  ol^  "^""'  °"^  ^^^'^^  195  the 

5.  ^    weighs   127  pounds.   B  215   pounds     C  176 

sZti\^  '''  ^7"t'  ^"'  ^  '^^  P-"^«=  -hat  is  the 
sum  of  their  weights? 

of  oL^UqT.  TT^^'^l  ^"'^^'^  °^  ^°''"'  ^l«  bushels 
of  oats,  3149  bushels  of  wheat,  and  2785  bushels  of  rve- 

how  many  bushels  did  he  raise  in  all? 

7.  A  owns  214  acres  of  land,  B  owns  719  acres  r 
owns  2136  acres,  and  D  owns  372  acres -hormany 
acres  do  they  own  altogether?  ^ 

for  Ira^^T^^'  ^^°T.  ^°'  ^^^  ^°"^"'  a"d  a  <^arriage 
for  376  dollars,  and  sold  them  so  as  to  gain  89  dollars- 
how  much  did  he  receive  for  them?  ' 

there  ir"eT2'7'r''  '''"''T-'  '"'  P"^^^' '"  ^"^^'^^  ^ook 
there  are  327  pages,  and  in  another  book  there  are  as 

many  as  in  both  the  former;  how  many  pages  in  all? 

Sw'dnU  ""'''^^'l-  ^°"^^'  ''°'^  ^^^  ^^^  dollars,  silk  for 
859  dollars,  muslin  for  367  dollars,  and  calico  for  255 

dollars:  how  much  did  all  cost? 
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EXERCISE  24 

his  wife.  S'^Lt'^Tfl'';  "'"^  -  '""ows.-To 

of  his  .h.ee  da'u';:::'  4to  Z  a"!  ersi^r;'' 
a  school   .'i|i24^n      u^  .  <^"  a  cuurcn,  !IS1950    to 

a  bcnooi,  i$j4d0.     How  much  was  his  estate? 

854fi'n!n  ^^^f^  'm  '^^  ^'■^'''""^  °f  Ontario  there  were 
8546  miles  of  railway  track;  in  Quebec  388^  n,n       • 

track  were  there  in  C^anada^Tn  TS  """  °'  """^^ 

3.  During  the  year  ending  June  30th   IQin  r       ^ 
exported  Agricultural  product!  mmrJr'AZ'u 

lltmwrt""''    *^3'926.W5;   Fisheries   prXt 
*I5,b63,162;    Mineral    produce.    «40n(11ft.7. 
factures    ?314qioiK      c-  j    .      *™'">'>'.0I7;    manu- 
export       ■''■^^*'*'«-     F.nd  the  total.value  of  these 

•1*'  *,  '•■'  f"""  Arthur  to  Sault  Ste.  Marie  U  077 
miles;  from  Sault  Ste.  Marie  to  Sarn,»  ^i^  ,  ,  ^ 
Sarnia  to  Port  Colborne,  308  mi  e"  rf^^^Tt^  'Z^ 
housie  to  Kingston,  170  miles-  fr..«,  i^-  ^'' 

built:  in  18^2   4R  J.-i       •     .1  ^  *^^''^  ^^""e  93  miles 
uiit,  in  1852,  46  miles,  in  1853,  301  miles-  in  IHU 

258  miles;  in  1855,  113  miles-  in  !««;««?'    ".  ' 

1857,  30  miles-  in  IS'^S  dTo  -,  -  ^'  ^^^  "''^^^'  »" 
and  in  1860  71  miles  Ho^  "'  "  'T'  '''  "^^^^^ 
were  in  oper;tionTn  1860?         "'""  "'"  ''  ^^"-^^ 


■is 


^, 
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Section  IV.     Subtraction 

INTRODUCTORY 
EXERCISE 

1.  Take  each  of  the  numbers 
on  the  outside  of  the  circle 
from  10.  Replace  10  with 
other  numbers  up  to  17  and 
perform  the  same  operation. 

Note.— This  or  a  similar  device 
orarlirifr  "****  '^^eflwently  for  rapid 

Of  th';  ^r  "^""^  """'*  ^'  ^^^"^  ^°  ^'^^^^  of  each 
oMhe  followmg  pa.rs  of  numbers  to  make  the  upper 


9 
4 

7 

10 

30 

25 

80 

2 

5 

14 

14 

38 

»- 


In  the  last  pair  think:  38  and  2  are  40,  and  40 

r+«-"2  '•  "'"'*'"  '"'  "'""'>^'  ">  be  add«,1^ 

If  you  buy  an  article  for  35  cents  and  gi..  the 

"35  40^  ^  ?."■«"?'««•  "«  -"-W  ""-ke  change  thus: 
35  40,  50,    counting  out  a  5.cent  piece  and  a  ten- 

rgiX;vou"tKitt";r^"^'= -  ''■  «>•  «• 

ca.  Js^fJt.'"''"""  '"'*""  '^°  ""-^  '» 

»„^;;  ™^  ""'"'«'■ '""nd  by  taking  one  number  from 
another  is  called  the  Difftrmce  or  Remainder. 
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.u^\  1^^^  '^Y'''^  '"  ^^^^"^  ^""^"^  t^^  Minuend  is  called 
the  Subtrahend. 

28.  The  sign  of  subtraction,  -,  is  called  Minus,  and 
when  placed  between  two  numbers  shows  that  the  one 
on  the  nght  of  the  sign  is  to  be  taken  from  the  one  on 

Itf-    .  \    ^^"'  ^^'  ''  ''^^  «  "^'""^  2.  and  means 
that  2  IS  to  be  taken  from  6. 

24.  Only  similar  numbers  can  be  subtracted;  thus  4 
boys  from  7  boys;  6  cents  from  8  cents   etc. 

rfpfinor^'TJ''^  ^'://>r«nc<j  between  two  numbers  is  sometimes 
another      The'  sZT^k'  J^-h.  added  to  one  number    mLke 

di.::^.  i?addtdtti  i:'Mi2:rt:L\\  :^z 

Subtraction  may  be  divided  into  two  cases: 

1.  When  no  figure  of  the  subtrahend  is  greater  than 
Us  corresponding  figure  of  the  minuend 

2.  When  a  figure  of  the  subtrahend  is  greater  than  the 
corresponding  figure  of  the  minuend. 

CASE  I 

I,-  J^  Subtract  when  no  figure  of  the  subtra- 
hend  is  of  greater  value  than  its  corresponding 
figure  of  the  minuend.  * 

Example  1.    Subtract  335  from  678. 

678-8  hundredsH-7  tens+8  units. 

335=3  hundreds+3  tens+5  units. 

DiflFerence=3  hundreds+4  tens+3  units=343 

In  actual  practice  the  subtraction  is  done  as  follows: 

678 
335 

343 


i 


'»! 


40 
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We  write  the  less  number  under  the  greater  nl«rin» 

unus  un6er  units  and  /.„,  under  tens.     Beginning  w^^^^ 

the  units  we  say  5  units  from  8  units  leave  3  u^?« 

and  we  set  the  3  in  the  units'  column  befow     TheT.' 

ens  from  7  tens  leave  4  tens,  and  we  se    tie  4  i^  th! 

ioIuL  H  '^''  '"?  ^^  ^^'  ^^^  3  in  the  bundr^s' 
column  Hence  we  have  as  the  whole  remainde73 
hundreds  4  tens  and  3  units,  or  343  '^'"^'^^^e*'  3 
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(1) 

625 
312 

(2) 

456 

215 

(3) 
763 

:        512 

(4) 

617 

215 

(5) 

767 

123 

(6) 

896 

432 

(7) 
279 
136 

(8) 

807 

502 

(9) 

796 

452 

(10) 
736 
432 

(11) 
967 
234 

(12) 
875 
345 

(13) 
8763 
4321 

(14) 
9076 
4054 

(15) 
3769 
1546 

(16) 
5076 
3075 

(17) 
4872 
2342 

(18) 
7659 
3237 

(19) 
8769 
3257 

(20) 
4876 
2142 

(21) 
8275 
3251 

(22) 
8799 
2542 

(23) 
8591 
7230 

(24) 
5857 
1234 

(25) 
784 
361 

(26) 

82345 
22121 

(27) 

57596 
21321 

(28) 

72578 
41362 

(29) 

27397 
22315 

(30) 

67385 
24121 
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(32) 

67858 
32721 


36.  314  from  678. 
S7.  425  from  658. 
38.  561  from  789. 


(33) 

87578 
21335 


(34) 
96754 
21423 


(35) 

81296 
20135 


39.  1235  from  3768. 

40.  3726  from  4969. 

41.  2532  from  8748. 


EXERCISE  26 

PRACTICAL   PROBLEMS 

1.  In  a  school  of  74  nuniU  ^i  o-^  k         . 
girls  are  there?  ^    '       ^'^  ^^^'^  ^°^  "^^ny 

for  82^x;'^r::j:°^^  t  .ir-  -<■  -"^  >* 

87  ru' J"T"'^'  P'^''*^  *  «=""=  °f  l'=>«^-ball  and  made 

did  wtTswir    ""*""'  ''  °'  "■^"■^  "-  -"V 

sold'itlfaetdol!!'^''*!:'  "  '^"^^^  '"'  ^^  "o''^"-  «"d 
"la  It  tor  ^bS  dollars:  what  was  his  profit? 

it  J;  232111'"''^.'"  ^  ''""^  ''"■  2^5  <'°"^".  and  =old 
It  lor  232  dollars;  how  much  did  he  lose? 

»■  A  man  deposited  5237  dollars  in  the  bank-  h. 
afterwards  drew  out  3125  dollars;  how  muJ;^e^afn•ed^ 

of  Jate'vre'th'"-.'  *"""  '"  '"^  Sn^^tr^H^i  is 
Mifu^nd:  '"  '^""^^Po-ding  figure  in  the 
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Example  2.     From  522  subtract  285. 

522=5  hundreds+2  tens+2  units. 
285-2  hundreds+8  tens+5  units. 

frnni^V^"""'.'^.''"  ^  ""'^^  ^''^"^  2  units,  nor  8  tens 

dred.      h":L'°  ''  •'  T'''^'^  ^°  decompose  the   hun! 
dreds  and  the  tens  of  the  Minuend:— 

522-5  hundreds+2  tens+  2  units. 

=  5  hundreds  +  1  ten+12  units. 

=4  hundreds+11  tens+12  units. 
Tk  A'cx  ^^^^^  hundreds+  8  tens+  5  units. 
The  d.flference=2  hundreds^  3  tens+  7  units  =  237. 

me!hoJ'''f  ''  ?"'^  ?^'  ''Borrowing-  or  DecompositM' 
metjiod  of  subtraction  and  the  one  most  commonly 

^5  foibw:r '  ^^^"'^-^ '''  ^^^'^  '^  p-^--^  - 

237      .  ,^  ^'T,^^  ^^^""^^  7;  8  from  11  leaves  3;  and 
2  from  4  leaves  2.     The  remainder =237. 

whiJh^r  ''  another  method  of  performing  subtraction, 
which  depends  on  the  following  principle: 

The  difference  between  two  numbers  remains  the  same 
when  each  of  them  is  increased  by  the  same  number 

For  example,  5-2=3.     Now.  if  we  add  10  to  each 
we  have  15-12=3,  as  before. 

unitl"  ^Th^'  i  ^^-  ^"^^  ^^  ""''^  '°  2  units  we  have  12 
units.  Then  5  umts  from  12  units  leave  7  units,  which 
we  wnte  in  the  units'  place.     Now  as  we  added  10  units 

trahtnH"^':;  ^  ""'  "^^  ""  ^^"^^  """^^^^'-  to  the  sub- 
trahend the  difference  will  remain  the  same.     But  10 

units=l  ten.     Adding  1  ten  to  8  tens  we  have  9  tens 

and  as  we  cannot  take  9  tens  from  2  tens,  we  add  10 
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IZlTT^""  T'^i" ^  ''  '""'•  '^""  ^  *^"«  ^'^^  12  tens 
^  L  ^ ?n '  '^^'''^  "^^  ^"^*^  '■"  ^hc  tens'  place.  Since 
we  added  10  tens  to  the  minuend,  we  must  add  an  equal 
number  to  the  subtrahend,  in  order  that  the  difference 

Adding  1  hundred  to  2  hundreds  we  get  3  hundreds; 
and  taking  3  hundreds  from  5  hundreds  we  get  2 
hundreds  which  we  write  in  the  hundreds'  place. 
This  ts  the  method  usually  employed.  This  is  called  the 
Borromng  and  Carrying-  ot  -Equal  Addition"  method. 
26.  PR00F.-K6d  the  remainder  to  the  subtra- 
hend;  the  sum  will  equal  the  minuend  if  the 
work  is  correct. 

EXERCISE  27 


(1) 

8672 
3728 

(7) 
8522 
6243 

(13) 
35672 
23828 

(2) 
5283 
2426 

(8) 
7135 
1872 

(14) 
43763 
24235 

(3) 
8175 
2836 

(9) 
6347 
2563 

(15) 
87253 
34365 

(21) 
60606 
28476 

(4) 
2534 
1235 

(10) 
8135 
2453 

(16) 
73875 
38376 

(5) 
6735 
5376 

(11) 
7345 
2876 

(17) 
63527 
14238 

(6) 
7219 
1972 

(12) 
4372 
2583 

(18) 
53413 
28401 

(19) 
40001 
18765 

(20) 

70000 
8924 

(22) 
90800 
12576 

(23) 
73002 
18456 

(24) 

70101 
12347 

(25) 

67108 
13842 

(26) 

70564 
18727 

(27) 

67853 
19875 

(28) 

60000 
18906 

(29) 

50406 
18293 

(30) 
90001 
78478 
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I. 

2. 
3. 
4. 
5. 

6. 


eXCRCISC  28 

From  700000  take  57604;  from  584006  take  7089 
From  672850  take  49709;  from  784300  take  19756* 
From  600084  take  125006;  from  100000  take  99999* 
From  800008  take  90099;  from  707070  take  OOOOo' 
6004-2576  9001-4752  7600-2456 
9090-5407         7060-5094         8000-5264 

7.  7007  -  3009        5555  -  2089         7000  -  5387 

8.  8201  -  7056        7253  -  1847        5000  -  2754.' 

9.  A  horse  was  bought  for  $125,  and  sold  for  $117 
How  much  was  lost  by  the  sale? 

10.  A  roll  of  carpet  contained   156  yards,  but  79 
yards  were  sold  from  it.     How  much  remained? 

mu^i  C^:^:  Xf ''"•  '"'  ""  ""  "^^  '''''■   "°^ 

wa"helTn ?  ''''  ^"  ''''  "  '''  ^'^  «^  ''  ^^^  ^hen 

13.  A  town  which  10  years  ago  had  a  population  of 
d745,  has  now  a  population  of  6996.     What  is  the  gain : 

14.  I  went  to  a  store  and  bought  a  knife  for  56  cents 
and  gave  the  storekeeper  a  four-dollar  bill  (400  cents) 
to  pay  for  u.     How  much  change  did  he  give  me  back? 

EXERCISE  29 

1.  Find  the  remainder  after  taking  897  as  often  as 
possible  from  5005. 

Aiff^'  ^^^  u'^^^^'  °^  ^"^^  numbers  is  7003,  and  the 
difference   between   them   is   745.     Find   the  smaller 

3.  To  what  number  must  5784  be  added  so  that  the 
sum  may  be  10000? 
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take  57'8'°"'  """  '^''^"■'""  '^'^^"  "^^^  «nd  91804 

take  the  difference  between  57008  and  58707. 

6.  From  the  difference  between  75846  and  fl4?fl« 
take  the  sum  of  364.  458.  379  and  59M 

7.  The  subtrahend  is  the  sum  of  807,  789  and  37-5 • 

from  which  984  was  taken.  number 

the  Hiff*""^  ^  k"""^""  '^^'''^  ^^^^^  ^°  1^87  will  give 
and  n^n^y-^^^^^^^^^        °"^  "^""^  -^  "^-  Hund'r^d' 

7flr'  ^'^^Z^!  '"""  °^  ^"  ^^^  °^d  numbers  between 
761  and  776  take  the  difference  between  one  -undS 
thousand  and  ninety-seven  thousand  and  dght. 

EXERCISE  30 

Find  the  result  of: 

1.  768+276-369+284-782. 

2.  369+784+468-266-368-248 

3.  1764-839+786-^724-368-256. 

4.  136-769-284+968+268+372. 

5.  269-1846+368-274+2976+769. 

6.  769+785+368-784-369-249. 

7.  1896-2846+362-489  f  3007+249 

8.  2845+3624-78695+784+93768. 

9.  7369-245-12456+85769-257  2. 
19.  3004+2006-5008-3604+7200. 


M 
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CXCRCIte  31 

1.  A  man  owing  11369,  paid  at  one  time  1264  and 
at  another  1748.     How  much  did  he  still  owe? 

3.  A  man  bought  a  farm  for  16780,  he  spent  $1875 
for  .mprovements  and  $977  for  stock;  he  then  VJd 
^he^whole  for  19000.     Did  he  gain  or  lose,  and  how 

3.  What  number  increased  by  the  difference  hp 

4   A  collector  Received  $1200  from  four  men-  from 
he  first  he  got  $352;  from  the  second  $67  mo";   and 

ZVAT""  •''  ^^"  ^'^"  '--  '"^^  second.      How 
much  did  he  receive  from  the  fourth? 

dates,  the  whole  nunber  of  votes  was  3694 ;  the  defeated 
candidate  received   1369  votes.     What  was  It  ma 

^nn^K  ^  ^^  '^°u  ^"  ^""""^  "P  ^^^  '■o^d  173  feet  and 
another  down   the  road   234  feet;  his  little  brother 

them?  '"  ''"•     "°".'^^  ^'^  ^^  ^-'^  to  get 

EXERCISE  32 

!;« 7-*"^"""  °^  ®'''  numbers  is  78360.     Five  of  them 
are  7240.  3684.  14569.  685.  and  9768.     Find  the  sLt" 

wheat  ^7V.  ^""'-  °^  ^^^  """'  '^''^  ^'■^  310  acres  in 
wheat,  75  acres  m  oats.  15  acres  in  peas,  13  acres  in 
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ball!'  'xht  ^A  u""'  ^'■'  '■"^'  ^'"^'  «••--".  and  black 
ioi  tK  K.  '^^^\*''"^'  ^"d  green  balls  together  number 
198  the  b  ue  and  black   191.  ..„j  *u        ...   numoer 

If  there  are  47  black  b.llh  ''"^  ^"^  ^'"^'  *««' 

gether?  '       "^  ""^"^  a""*^  t^'ere  alto- 

4.  Queen  Victoria  was  born  in  the  vear  ISlQ  nn^ 
died  in  IftOl-  ri-^A^*  ,  '  ^'   *°*^  «i"d 

IsTs      H         Gladstone  was  born  in  1809  and  died  in 
1S98.     How  much  o  der  than  Virtori^  w,    A  j 
when  he  died?  *"'  Gladstone 

lO^MIs"  "* 'i  'u'  '""'  population  of  Quebec  was 
1032618,  and  the  urban  970094.  In  1901  .hTL 
numbers  were  992667  and  656231  respectiv^      Wh^ 

^^^^h:n^^^ots;a2= 

paiJ,3'76rfortetc:X^„":'a„d^  :r  t^^  J' 
gave  $125  more  than  for    he  other  7  ^"""^  ^^ 

He  sold  all  three  farmrf^  ^$1  5^  ^"°  .:;"^;°«^.^'^- 
lose,  and  how  much?       .  ^  ^"^  «^'"  °' 


EXERCISE  33 

1.  I  bought  3  dozen  esss  at   1«;  ^o««^         j 

Ctc^^e'sLTdT^^'bUr  ^ «™-''°"-  ^"'• 

Joh'^^Har^'h^f.reth'n'r  'V  '^  "■^" 
Wm.  ir  he'^has  86  .esTZitl^d  «"«:;  ro^e:? 
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3.  Four  girls  have  together  6039  cents;  the  first  has 

thl.K-!J  l^o  '^'°"''  ^^^  ^^"'^  ^^^'  *^^"  the  first; 
the  third  562  cents  more  than  the  second.  How  much 
nas  the  fourth  ? 

4.  A  boy  goes  up  16  steps  of  a.  ladder  that  has  45 
steps;  he  then  comes  down  7  steps;  then  up  10  steps; 
then  up  4  steps;  then  down  9  steps;  then  down  3  steps- 
then  up  6  steps  What  step  from  the  top  and  bottom 
will  he  be  standing  on? 

II  f;«n  ^T^^^  contained  oranges,  nuts  and  eggs,  in 

wltheL"''  "     ''"'  '°''''"-     "°"  ""^"y  -^« 

un,M  u  ™^"  ^°"^^*  ^  ^"""^^  ^°''  *87'^nd  another  for  $95. 
While  he  owned  them,  they  cost  him  $10  for  feed.  He 
sold  both  of  them  for  $220.     How  much  did  he  gain? 

7.  A  man  bought  a  knife  for  35  cents,  a  book  for  49 
cents  and  a  bag  for  83  cents.  He  sold  all  for  two  dol- 
lars.     Uid  he  gain  or  lose,  and  how  much? 

K  ^.'^o?;^"  borrowed  $7023;  at  one  time  he  paid 
back  $1284;  at  another  time  $2008.  How  much  less 
than  $5000  does  he  still  owe? 

9  A  man  paid  $1043  for  a^horse  and  $495  less  than 
that  for  a  carriage.  For  how  much  must  he  sell  both 
together  in  order  to  gain  $273? 

10.  Mary  has  168  cents,  Jane  has  82  cents,  and 
Anme  has  39  cents;  Mary  gives  Annie  enough  to  make 
her_^ money  equal  to  Jane's.     How  much  has  Mary 

11.  If  36  pupils  fill  all  the  seats  in  the  room  but  9 
and  there  are  24  girls,  how  many  boys  must  th^re  be 
m  the  class?  V     V* 
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Section  V.     MtJLTiPLicATioN 
1 


INTRODUCTORY 
EXERCISE 

1.  Multiply  each  of  the 
numbers  on  the  outside  of 
the  circle  by  2.  Replace  2 
by  3,  4,  5,  6,  7,  etc.,  to  12, 
and  repeat  the  operation. 


2.  Multiply  each  number  by  3  and  add  2  to  the 
result.     Repeat  the  operation,  replacing  3  by  4    5    6 
7.  etc..  and  add  2  to  the  result;  adding  3,  4,  5,  e'tc.,'  to 
the  result. 

Instead  of  adding  a  number  to  the  result  a  number 
might  be  subtracted  from  the  result.  Rapid  daily 
practice  in  *',is  work,  using  this  or  a  similar  device, 
will  enable  pupils  to  work  rapidly  and  accurately. 

3.  Count  by  twos,  threes,  fours,  etc..  to  one  hun- 
dred. 

DEFINITIONS 

What  will  5  hats  cost  at  6  dollars  each?     Since  1 
hat  costs  6  dollars,  5  hats  will  cost  6+6+6+6+6  dolla 
or  30  dollars,  i.e.,  6  dollars  is  repeated  5  times,  thus,  5 
times  6  dollars  is  30  dollars. 

27.  When  any  number  is  to  be  repeated  a  given 
number  of  times,  the  work  may  be  shortened  by  a 
process  called  Multiplication. 

What  other  process  is  Multiplication  a  short  form 
01  r 
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I  I 


Example:  28.  The    number   resulting  from 

6  Multiplicand    t?^    Multiplication    is     called     the 
5  Multiplier         Product. 

30  Product.  ^®'  '^^^  number  to  be  added  cr 

repeated  is  called  the  Multiplicand. 

BO.  The  number  denoting  how  many  times  the  Multi^ 
Phcand  IS  to  be  repeated  is  called  the  Multiplier 
^he  Sign  of  Multiplication  is  formed  by  two  short 

"ad  TmeT'  T'  °^'"  ^'^"^^"^'^^  thus'x.Ld 
read      imes    when    it    precedes    the     Multiplicand 

r  Thus  4  T.^'u  ^"!^'P"-"<^'  't  is  read  ^", 
8  HnU  A  t"^*"'  ''  '^^^  4  times  8  dollars;  and 
8  dollars  x  4  ,s  reAd  8  dollars  multiplied  by  4. 

Sect!!nT'~'''"'"  C--^«and  ^ft,/.a./  Numbers.  Chapter  I. 
31,  In  Multiplication  the  Multiplier  must  be  thought 
a65/ra./,  and  the  Product  is  like  the  Multiplicand. 
Thus:    5  dollars— Concrete  Multiplicand 
8 — Abstract  Multiplier 

40  dollars—Concrete  Product. 
Multiplication  may  be  divided  into  two  cases:- 

1.  When  the  Multiplier  does  not  exceed  twelve. 

2.  When  the  Multiplier  exceeds  twelve. 


CASE   I 

When  the  Multiplier  does  not  exceed  twelve: 
Ex.  1.  How  many  are  4  times  87  boys? 
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Fourth  Operation 
87  boys 
4 

348  boys 
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First  operation  Second  Operation 

87  boys  4  times  87=4  times  8  tens  +4  times  7  units 
o'     ,.  =32  tens+28  units 

*'  =320+28 

i!     "  =348 

Sum,  348  boys 

Third  Operation 
87  boys 
4 

28 
320 

348  boys 

In  /rl """  *"■'  "P*""""  we  find  the  result  by  addition 
In  the  second  operation  we  find  the  result  or  product 
by  decomposing  the  Multiplicand  into  tens  anSunk  ' 
»>nd^aft.  multiplying  each  by  the  multipHraddS 

K  ..„.      Tu  '  °*  -^  "  *  t'mes  7  units,  the  320  is  4  times 
8  tens.    These  together  make  the  whole  product's™? 

writeVown'r"'  '"^"i'""  "'"^''  ''^  "■"^''  ^fco"-.  we 
.T^s  toZ  t  t     "•  ^"''  *'  "■"  *•  ">«  ""-nber  of  times 

pliA^d     We  then'h"""  ""l'^'  *«"^^  "'  '"^  ""' " 

Ltiply  by  4;ft  m^Tultetur"  T  '" 
and  8  units.  We  write  Z  s  !  •.  J  ''  "  ^  '*"' 
and  add  the  aTen,  tTft  ^  '  ""''*'  "^^  ""'» 
next  .»L  i  .■  f  ""^  P"^""  °f  ">e  tens.  We 
next  take  4  times  8  tens.  4  times  8  tens  are  .12  ,Zl 
and  2  tens  make  34  tens,  or  3  hundrSl  and  4  tin, 

Hun^drJ^l-X:'"""  *  '"  "-  '-•  P'-  -dVinle 
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Multiply 
By 

(5) 

39  boys 

5 


EXERCISE  34 

(1)               (2)  (3) 

7432            8432  72312 

2                  2  3 


(6) 
47  cents 
6 


(4) 

92123 

4 


(7) 
137  cows 
7 


Multiply 

10.  315  by  6. 

11.  480  by  7. 

12.  614  by  5. 

13.  7842  by  3. 

14.  6843  by  7. 

15.  8742  by  5. 

16.  9764  by  8. 

17.  8973  by  6. 

18.  14068  by  5. 


(8)  (9) 

186  apples     234  girls 
8  0 


19.  18007  by  4. 

20.  82709  by  8. 

21.  21876  by  7. 

22.  70095  by  9. 

23.  58799  by  6. 

24.  71873  by  9. 

25.  6742  by  8. 

26.  6040  by  9. 

27.  61783  by  7. 


EXERCISE  35 

PRACTICAL  PROBLEMS 

1.  What  will  4070  lemons  cost  at  4  cents  each? 

2.  What  will  37086  oranges  cost  at  5  cents  each? 

should  he  give  for  7  such  houses? 

4.  What  will  3043  pair  of  boots  cost  at  5  dollars  a 
pair? 
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.r.  !h  '^^^.'^^'^  ^t  f^^^  '"  °"^  ^^^'^^  '^^^  "»any  sheep 

fli!  ?V^"  n  '"'''  ^°''^'-     ^^^'  >«  '^^  value  of  each 
flock  at  7  dollars  a  head? 

6.  A  man  bought  384  pounds  of  sugar;  he  sold  290 
pounds;  how  much  had  he  left?  How  much  did  he  re- 
ceive for  what  he  sold,  at  9  cents  a  pound?  What  is 
the  remamder  worth  at  8  cents  a  pound?  at  7  cents 
a  pound? 

FACTORS 

1.  Multiply  3  by  2  and  the  product  by  4.  How 
many  times  3  is  the  result? 

2  Multiply  any  number  by  2  and  the  product  by 
a.     How  many  times  the  number  is  the  result? 

3.  Multiplying  by  what  number  is  the  same  as 
multiplymg  by  G  and  the  result  by  7? 

fi^l'  fu""  ^'T  I  ^'"'^'  ^"y  """'^^^  '«  how  many 
times  the  number?  Nine  times  8  times  any  number  is 
now  many  times  that  number? 

5.  What  numbers  multiplied  together  will  give  the 
following:  24.  42.  72.  108.  36.  54.  84? 

82.  The  numbers  which  when  multiplied  together 
make  another  number  are  called  the  Factors  of  that 
number.  Thus.  7  and  3  are  the  factors  of  21 ;  2,  3  and 
5  are  the  factors  of  30. 

27,  esTe'"^"  ^^''°'''  ""^  ^^'  ^^'  ^^'  '^'"^  ^^''°''  °^  ^^' 

To  multiply  by  the  factors  of  a  number. 

£«.— Multiply  742  by  12. 

12=6x2,  or  4x3. 
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742 
12 


8904 


742 

6 

4452 

2 

8904 


742 

4 

2968 

3 

8904 


It  IS  thus  seen  that  the  Multiplicand  multiplied  by 
the  Multtpher,  gives  the  same  product  as  when  multiplied 
by  any  set  of  factors  into  which  the  Multiplier  can  be  separ- 
ated. '^ 

EXERCISE  36 

Multiply: 

1.  178  bj^  25.  7.  2345  by  81. 

2.  976  by  42.  g.  3754  ^y  54 

3.  1879  by  63.  9.  2978  by  45. 

4.  1362  by  49.  10.  3475  by  18. 

5.  8936  by  54.  n.  7549  ^y  24. 

6.  4729  by  72.  13.  9355  by  144. 

13.  In  one  mile  there  are  1760  yards;  how  many 
yards  are  there  in  56  miles? 

14.  If  sound  travels  1142  feet  in  one  second,  how  far 
will  It  move  m  one  minute  or  60  seconds? 

15.  What  will  72  bushels  of  wheat  cost  at  116  cents 
for  one  bushel  ? 

16.  If  27  men  can  do  a  piece  of  work  in  17  days,  how 
long  will  It  take  one  man  to  do  the  same  work? 

17.  What  is  the  cost  of  24  horses  at  the  rate  of  125 
dollars  each? 

18.  If  a  yoke  of  oxen  costs  135  dollars,  what  will  63 
yoke  cost? 

19    If  a  man  spends  945  dollars  in  a  year,  how  much 
will  he  spend  at  the  same  rate  in  21  years? 
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CASE  II 

When  the  Multiplier  exceeds  Twelve. 

£*.— Multiply  479  by  57. 
479 
57 

1st  partial  product  3353-7  times  the  Multiplicand. 
2nd  "      23950-5x10  times  Multiplicand =50 

r  ^.  „  [times  Multiplicand 

Entire  27303-57  times  the  Multiplicand. 

Since  57  is  composed  of  7  units  and  5  tens  or  50,  57 

times  the  number  must  be  equal  to  7  times  the  number 

plus  50  times  the  number.     7  times  479  is  3353.  the 

^r./  /,ar/^/  product.     We  get  50  times  479  by  first 

hv  ^^^  .-'""''.tl^  ^"^  ''^""  multiplying  this  result 
by  5.     10  times  479  is  4790  and  5  times  4790  is  23950 
the  second  partial  product.     We  write  this  under  the 
first  product  so  that  units  may  come  under  units,  tens 

dttYtog^eVe" '  ^"'  ^'^"  ^^  ^'^  ''^  '-^  P-^^^  P- 
479 


57 


3353 
2395 
27303 


In  actual  practice  we  always  omit  the 
0,  thus: 


Example  2.     Multiply  479  by  257. 

479 
257 

1st  partial  product      3353=7  times  479 
2nd      "  "  23950=50    "      479 

^'■<*       "  "  95800=200"      479 

Entire  product      123103-257"      479. 
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In  this  example  the  multiplier  is  composed  of  7 
units,  5  tens  or  fifty,  and  2  hundreds  or  200,  so  that 
267  times  the  number  will  be  7  times  the  number  plus 
60  times  the  number  plus  200  times  the  number. 


479 
'      267 

3363 
2396 
958 
123103 


In  actual  practice  we  omit  the 


zerc». 


83.  PROOB.-Multiply  the  Multiplier  by  the 
Multiplicand,  If  the  product  is  the  same  as 
before,  the  work  is  likely  to  be  correct. 


Multiply: 

1.  744  by  636. 

2.  896  by  336. 

3.  972  by  243. 

4.  826  by  682. 

5.  973  by  746. 
8462  by  781. 
9643  by  683. 
8632  by  763. 
8984  by  133. 
4669  by  886. 
28362  by  346. 
41678  by  287. 
34073  by  435. 

14.  40736  by  628. 

15.  29304  by  789. 

16.  90705  by  897. 


EXERCISE  37 


6 
7 
8 
9 

10, 

11. 

12. 

13. 


17.  43446  by  678. 

18.  37436  by  836. 

19.  88888  by  789. 

20.  23667  by  597. 

21.  6484  by  6372. 

22.  7866  by  3376. 

23.  6748  by  6334. 

24.  4878  by  3437. 

25.  8547  by  7733. 
85474  by  2547. 
46887  by  3489. 
66184  by  6474. 
56664  by  4871. 
25473  by  4487. 

31.  73619  by  4735. 

32.  81897  by  3466. 


26 
27 
28 
29 
30 
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To   multiply    when    the  Multiplicand,    the 
Multiplier,  or  both,  contain  ciphers. 

Multiply  2479  by  4006. 

4006  times  2479  equals  4000  times 
2479  plus  6  times  2479;  6  times  2479 
is  14874;  4000  times  2479  is  9916000. 
These  partial  products  are  written 
one  under  the  other,  as  before,  the 
O's  being  omitted. 


Ex.  4. 

2479 
4006 

14874 
9916 

9930874 


Multiply: 

1.  415  by  307. 

2.  7004  by  902. 

3.  2769  by  708. 


EXERCISE  38 

7.  1684  by  4008. 

8.  2002  by  4103. 

9.  3678  by  7068. 


4.  1364  by  5004.  lo.  9999  by  8008 

a.  9006  by  7036.  ,,.  3674  by  200901 

*•  8009  by  7008.  ,2.  3798  by  90809. ' 

Ex.  5.     Multiply  614000  by  700. 
614000  This  result  ij  the  same  as  that  ob- 

^00  Gained  by  mjltiplying  614  by  7,  and 

429800000  then    annex  mg    to    the    right   five 

naughts,  which  is  the  sum  of  the 
number  of  naughts  to  the  right  of  both  the  multiplicand, 
614,  and  the  multiplier,  7. 


Find  the  value: 

1.  Of  473x600. 

2.  Of  847  X700. 

3.  Of  9642x6300. 

4.  Of  1875  X6340 

5.  Of  27x9000. 

6.  Of  6000x43. 


EXERCISE  39 


7.  Of  18000x623. 

8.  Of  6400x640. 

9.  Of  650x650. 

10.  Of  83600x7500. 

11.  Of  9230x7000. 

12.  Of  8000x61000. 
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EXERCISE  40 

1.  In  1  ream  of  paper  there  are  480  sheets.  How 
many  sheets  are  there  in  947  reams? 

3.  If  a  cotton  mill  manufactures  637  yards  of 
cloth  in  one  day,  how  many  yards  will  it  make  in 
307  days? 

3.  At  1125  each  what  will  49  horses  cost? 

4.  A  merchant  bought  29  pieces  of  cloth;  in  each 
piece  there  were  57  y?  ds.  How  many  yards  were 
there  in  the  whole? 

5.  If  19008  pounds  of  hay  are  required  for  the 
horses  of  a  cavalry  ,regiment  for  one  day,  how  many 
pounds  will  be  needed  for  206  days? 

6.  What  would  be  the  cost  of  constructing  309 
miles  of  plank  road  at  $3975  a  mile? 

7.  How  many  apples  will  an  orchard  containing 
208  trees  produce,  if  the  average  yield  is  1269  apples 
for  each  tree? 

s.  In  3  editions  of  750  books  each,  iw  many  pages 
are  there,  if  each  book  contains  407      ges? 

9.  How  many  yards  of  sheeting  are  there  in  57 
bales,  each  bale  containing  25  pieces  and  each  piece 
43  yards? 

EXERCISE  41 

1.  How  much  will  it  cost  to  build  307  miles  of 
railro'>'»  at  $4060  a  mile? 

2.  A  contractor  built  604  miles  of  railroad  at 
16500  a  mile.     How  much  did  he  get  for  it? 

3.  If  1  acre  of  land  cost  $9620,  how  much  will  736 
acres  cost? 
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4.  If  it  requires  720  barreU  of  provisions  to  supply 
an  army  for  one  day,  how  many  barrels  will  be  re- 
quired for  365  days? 

5.  If  it  cost  198650  to  build  one  mile  of  railroad, 
how  much  will  it  cost  to  build  2809  miles? 

6.  There  are  15  fields  of  corn;  in  each  field  there 
are  97  rows,  and  256  hills  in  each  row.  How  many 
hills  are  there  in  the  15  fields? 

7.  How  many  yards  of  cloth  are  there  in  43  bales, 
each  bale  containing  72  pieces,  and  each  piece  29  yards? 

8.  If  a  railway  train  goes  18  miles  an  hour,  how  far 
will  it  go  in  17  days  of  24  hours  each? 

9.  A  merchant  had  26  pieces  of  cloth  of  54  yards 
each,  which  he  sold  for  45  cents  a  yard.  How  much 
did  he  get  for  the  cloth? 

10.  A  flouring  mill  grinds  125  barrels  of  196  pounds 
each  per  day.  How  many  pounds  of  flour  will  this 
mill  grir:d  in  9  weeks  of  6  days  each? 

EXERCISE  42 

Simplify: 

Note. — When  no  brackets  occur  multiplication  must  be  com- 
pleted before  addition  or  subtraction. 

1.  (784+368)  X  (967 -285). 

2.  927+764x907-365x708. 

3.  (549x708)+(345-149)x579. 

4.  549x708+345-149x579. 

5.  Two  factors  of  a  number  are  427  and  403.  Find 
the  number. 

6.  Find  the  continued  product  of  11,  13,  17,  and  19. 

7.  The  multiplicand  is  the  difference  between  one 
million  and  nine  thousand  and  nine;  the  multiplier  is 
the  sum  of  365,  486,  and  789.     Find  the  product. 
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8.  How  much  must  be  taken  from  the  product  of 
786  and  639  to  get  the  product  of  786  and  539? 

9.  One  of  the  three  equal  factors  of  a  number  is 
407.     Find  the  number. 

10.  Multiply  the  sum  of  the  odd  numbers  by  the 

sum  of  the  even  numbers  in  the  following: — 17  64  61 
68,  75,  82,  89,  90.  '      ' 

EXERCISE  43 

1.  B  boujJiL  a  house  for  $2960,  and  gave  for  it  98 
cows  at  $24  each,  and  the  rest  in  money.  How  much 
money  did  he  pay? 

2.  One  army  cbntains  4575  men,  and  another  36 
times  as  many,  lacking  1936.  How  many  men  are 
;here  in  the  second  army? 

3.  Mr.  Peters  has  2461  gallons  of  coal  oil,  Mr. 
Martin  has  1140  gallons,  and  Mr.  Benson  has  147 
times  as  much  as  both.     How  much  has  Mr.  Benson? 

4.  A  farmer  sold  129  cows  at  $37  each,  and  received 
in  payment  $2000.     How  much  yet  remains  due? 

5.  B  sold  70  hens  at  73  cents  each,  96  turkeys  at 
324  cents  each,  and  received  in  payment  24000  cents. 
How  much  remains  due?  • 

6.  .r4's  barn  cost  $248."),  his  house  cost  3  times  as 
much,  and  his  farm  cost  as  much  as  both.  What  was 
the  cost  of  the  house?     What  was  the  cost  of  the  farm? 

7.  A  drover  bought  30  horses  at  $145  a  head,  and 
96  cows  at  $28  a  head.  Which  cost  the  most,  and 
how  much? 

8.  A's  book  contains  248  pages,  with  2850  letters 
on  a  page,  and  J5's  contains  325  pages,  with  3465 
letters  on  a  page.  How  many  letters  are  there  in  A's 
book.     How  many  in  B's? 
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Section  VI.     Division 

1.  A  man  owes  a  debt  of  $15  which  he  agrees  to 
pay  by  work  at  13  a  day.  How  much  will  he  owr  at 
the  end  of  the  first  day?  of  the  second  day?  of  the 
third  day?  of  the  fourth  day?  of  the  fifth  day? 

How  long  will  it  take  to  cancel  the  dehr*  How 
many  times  may  3  be  subtracted  from  15?  How 
many  3's  in  15? 

2.  A  man  buys  a  stable  fur  $60  and  agrees  to  pay 
$15  a  month  until  it  is  paid  for.  How  much  does  he 
owe  at  the  end  of  the  first  month?  After  the  second 
payment?    After  the  third?     After  the  fourth? 

How  many  months  will  it  t  ake  to  pay  for  the  stable? 

How  many  times  may  15  be  subtracted  from  (M)? 
How  many  15*s  in  60? 

3.  There  are  80  oranges  in  a  box.  Find  by  sub- 
traction how  many  pails  of  20  oranges  each  there  are 
in  the  box. 

How  many  20's  in  80? 

4.  Find  by  subtraction  how  many  56*s  there  are  in 
336.     What  is  one  of  the  6  equal  parts  of  336? 

5.  What  number  may  be  subtracted  6  times  in 
succession  from  72,  leaving  no  remainder? 

6.  Find  by  subtraction  how  triciny  Lin— s  $1342  is 
contained  in  $5368. 

Tell  one  method  of  finding  how  many  times  one 
number  is  contained  in  another. 

7.  What  is  the  product  of  12  and  15?  What  must  12 
be  multiplied  by  to  give  180?  What  must  15  be  multi- 
plied by  to  give  180?  How  many  12's  in  180?  How 
many  15's  in  180? 
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definitions 

84.  Division  is  the  process  of  finding  how  many 
times  one  number  is  contained  in. another. 

85.  The  Dividend  is  the  number  to  be  divided. 

86.  The  Divisor  is  the  number  by  which  the  divi- 
dend IS  measured  or  divided. 

87.  The  Quotient  is  the    measure  or   the   number 
of  times  the  divisor  is  contained  in  the  dividend. 

88.  When  the  Divisor  does  not  go  an  exact  number  of 
times  into  the  Dividend  the  excess  is  called  the  Remainder. 

89.  The  Sign  of  Division,  +  is  read  "divided  by  " 
It  shows  that  the  number  before  it  is  to  be  divided 
by  the  number  after  it.  Thus.  15-*.5-3  is  read  15 
divided  by  5  is  equal  to  3. 

It  is  also  expressed  in  the  following  ways:— 
5)15;  5)15(3 

3  15 


^-3 


Two  kinds  of  Division 

Suppose  that  instead  of  abstract  numbers  the 
original  multiplication  is  concerned  with  Quantity. 

Ex.  Find  the  cost  of  8  yards  of  print  at  9  cents 
a  yard. 

From  this  problem  in  multiplication  two  problems 
may  be  formed:  (1)  How  much  print  at  9  cents  a  yard 
may  be  bought  for  72  cents?  (2)  What  is  the  cost  of 
one  yard  of  print  if  8  yards  cost  72  cents? 

(1)  For  every  time  9  cents  is  contained  in  72 
cents  1  yard  may  be  bought. 

The  number  of  times=72  cents-j-9  cents-8 
Therefore  8  yards  may  be  bought. 
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(2)  If  8  yards  of  print  cost  72  cents,  then  one  yard 
will  cost  one-eighth  of  72  cents  or  72  cents+8=9  cents. 

1.  Examine  solution  (1)  and  we  see  that  72  cents 
+9  cents=8.  This  is  sometimes  called  Measuring  be- 
cause the  72  cents  is  measured  by  9  cents,  i.e.,  divided 
into  groups  of  9  cents  each. 

40.  //  the  dividend  and  divisor  are  concrete  they  must 
be  alike  and  the  quotient  is  abstract. 

2.  Examine  solution  (2)  and  we  see  that  72  cents 
-i-8=»9  cents.  This  is  sometimes  called  Separation  or 
Partition  because  72  cents  is  separated  into  8  equal 
parts,  one  of  the  parts  being  J  of  72  cents. 

41.  //  the  dividend  is  concrete  and  the  divisor  abstrcKt 
the  quotient  is  concrete  and  like  the  dividend. 


1.  Divide  by  2: 

2.  Divide  by  3: 

3.  Divide  by  4 : 

4.  Divide  by  5: 

5.  Divide  by  6: 

6.  Divide  by  7: 

7.  Divide  by  8: 

8.  Divide  by  9: 

9.  Divide  by  8: 


EXERCISE  44 

8,  12,  16.  20,  18,  24,  22. 

9,  15,  21,  18,  36,  24,  27. 
12,  16,  24,  36,  44,  40,  48. 
25,  35,  45,  55,  60,  40,  50. 
24,  36,  42,  54,  72,  66,  60. 
21,  14,  28,  35,  42,  77,  84,  63. 
32,.  48,  56,  72,  88,  96,  40,  80. 
81,  72,  63,  108,  99,  54,  36,  45. 
$96,  $72,  $32,  $40,  $56,  $88,  $48. 


(Note.— The  pupil  should  be  required  to  express  each  process 
on  his  exercise  book  and  be  able  to  state  definitely  what  is  meant 
by  questions  8  and  9.) 

Division  may  be  divided  into  two  cases. 

1.  When  the  divisor  does  not  exceed  twelve. 

2.  When  the  divisor  exceeds  twelve. 


u 


Elementary  Arithmetic 


CASE  I 

When  the  divisor  does  not  exceed  twelve. 

1.  To  indicate  the  division  of  ten  by  two  we  may 
write: — 


10 


i  of  10-5;   10+2-5; 

2.  Divide  63  by  3. 

Think  3)6  ten8+3  units 

2  tens+1  unit-21 

3.  Divide  72  by  3. 

Think  3)7  tens+  2  units 
3)6  tens+12  units 
2  tens+  4  units- 24 


=  5,  or 


2)^ 
5 


Write    3)63 
21 


Write  3)72 
24 


4.  Divide  738  by  3.  , 

Think  3)7  hundreds+3  tens+8  units 
3)6  hundreds+13  tens+8units 
3)6  hundreds+12  tens+18  units 
2  hundreds+4  tens+6  units 
=  246 

In  ordinary  practice  we  write  the  result    3)'/38 

and  do  the  work  mentally  as  follows: — 

Three  will  divide  700,  two  hundred  times,  leaving 
one  hundred  or  10  tens  as  remainder.  Writing  down 
the  2  in  the  hundreds'  place  of  the  quotient  we  next 
say  "three  will  divide  13  tens  4  tens'  times,  leaving 
1  ten  or  10  units  as  remainder."  Writing  down  the 
4  in  the  tens'  place,  we  say  "three  will  divide  18  units, 
6  times,"  the  6  being  placed  in  the  units'  place  of  the 
quotient. 
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9 
10 

400 
2000 
3)7257(2419 
6000 

1257 
1200 

67 
80 
27 
27 


5.  Divide  7257  by  3. 

3)7257 
2419 

When  the  divisor  does  not  exceed 
12  the  multiplication  and  subtraction 
and  reasoning  are  performed  mentally. 
The  quotient  only  being  written  down, 
the  work  thus  is  greatly  shortened. 
This  process  is  called  Short  Division. 
When  all  the  steps  are  written  down 
the  process  is  called  Long  Division. 


After  some  practice  the  ciphers  are  omitted  and  the 
work  arranged  as  follows : — 


In  dividing  7259  by  3  we  find  that 
the  quotient  "s  2419  and  the  remainder 
is  2,  thus; — 

3)7259 
2419  and  2  over. 


3)7257( 
6xxx 

12 
12 

5 
J 

27 
27 


When  a  remainder  occurs  it  may  be  written  as 
above,  or  the  division  of  the  remainder  by  the  divisor 
may  be  expressed  thus  f;  so  that  the  quotient  in  this 
case  will  be  2419|  which  is  read:  Two  thousand  four 
hundred  and  nineteen  and  two-thirds. 


Divide  70268  by  7. 
Divisor  7)70268  Dividend. 

10038  Quotient.    2  Remainder. 
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42.  PROOF.-Multiply  the  Quotleiit  by  the  Di- 
visor, and  to  the  Product  add  the  Remainder,  if 
any,  and  if  the  result  is  the  same  as  the  Di- 
vidend the  worlc  is  likely  to  be  correct. 


H 


EXERCISE  45 

(1) 

2)36( 

(2) 
2)58( 

(3) 

2)54( 

(4) 

2)92( 

(5) 
2)96( 

(6) 
3)576( 

(7) 
3)465( 

(8) 

3)723( 

(9) 
3)873( 

(10) 
3)975( 

(11) 
4)852( 

(1^) 
4)764( 

(13) 
4)932) 

(14) 
4)576( 

(15) 
4)748( 

(16) 
5)735( 

(17) 
5)850( 

(18) 
5)975( 

(19) 
5)745( 

(20) 
5)835( 

(21) 
6)732( 

(22) 
6)846( 

(23) 
6)924( 

(24) 
6)972( 

(25) 
6)834( 

(23) 
7)784( 

(27) 
7)798( 

(28) 
7)833( 

(29) 
7)966( 

(30) 
7)959( 

(31) 
8)896( 

(32) 
8)936( 

(33) 
8)944( 

(34) 
8)976( 

(35) 
8)992( 

(36) 
9)468( 

(37) 
9)576( 

1 

(38) 
9)864( 
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(39) 
9)738( 

(40) 
9)666( 

(1) 
2)456 

(2) 
2)736 

(3) 
2)548 

(4) 
2)374 

(5) 
2)538 

Fundamental  Rules 


67 


(6) 
3)735 

(7) 
3)816 

(8) 
3)522 

(9) 
3)414 

(10) 
3)738 

(11) 
3)669 

(12) 
3)513 

(13) 
3)546 

(14) 
3)765 

(15) 
3)825 

(16) 
4)512 

(17) 
4)624 

(18) 
4)732 

(19) 
4)576 

(20) 
4)824 

(21) 
4)736 

(22) 
4)816 

(23) 
4)972 

(24) 
4)608 

(25) 
4)436 

(26) 
5)615 

(27) 
5)735 

(28) 
5)645 

(29) 
5)785 

(30) 
5)840 

(31) 
5)815 

(32) 
5)935 

(33) 
5)780 

(34) 
5)765 

(35) 
5)880 

(36) 

6)834 

(37) 
6)648 

(38) 
6)654 

(39) 
6)774 

(40) 
6)864 

(41) 
6)1476 

(42) 
6)3336 

(47) 
7)4732 

(43) 
6^2514 

(44) 
6)3654 

(49) 
7)9359 

(45) 
6)733' 

(46) 
7)2569 

(48) 
7)8456 

(50) 
7)9870 

(51) 

8)7256 

(52) 
8)3656 

(57) 
9)3978 

(53) 
8)7576 

(5») 
9)2565 

(54) 
8)29352 

(55) 
8)111032 

(56) 
9)8892 

(59) 
9)63288 

(60) 
9)67356 

W  Elementary  Arithmetic 

EXERCISE  47 

1.  At  6  cents  each,   how   many  oranges  can  be 
bought  for  354  cents? 

2.  At  2  dollars  a  day,  how  many  days'  work  can  I 
hire  for  346  dollars? 

3.  How  many  pounds  of  rice  at  4  cents  a  pound 
can  I  buy  for  3672  cents? 

4.  In  three  feet  there  is  1  yard;  how  many  yards 
are  there  in  693  feet? 

5.  If  8  men  can  dig  768  rods  of  ditch  in  3  weeks, 
how  many  rods  can  1  man  dig  in  the  same  time? 

6.  If  7  yards  of  cloth  cost  637  cents,  what  will  1 
yard  cost?  » 

7.  If  9  men  dig  135  bushels  of  potatoes  in  1  day, 
how  many  bushels  can  1  man  dig  in  1  day? 

8.  When  7  is  multiplied  by  a  certain  number  the 
product  is  861,  what  is  the  number? 

9.  If  6  bins  of  equal  size  are  exactly  filled  by  36312 
bushels  of  grain,  how  much  does  each  bin  hold? 

EXERCISE  48 

PRACTICAL  PROBLEMS 

1.  When  flour  is  worth  8  dollars  a  barrel,  how  many 
barrels  could  be  bought  for  3456  dollars? 

3.  If  7  casks  of  sugar  weigh  8792  pounds,  what  is 
the  average  weight  of  each  cask? 

3.  A  father  djning  left  an  estate  of  37356  dollars  to 
be  divided  equally  among  his  wife,  two  sons  and  his 
three  daughters;  what  was  the  share  of  each? 

4.  Five  men  bought  a  horse  for  160  dollars;  they 
hire  him  out  at  4  dollars  a  day  for  24  days,  and  sell 
him  for  120  dollars;  how  much  will  each  one  gain? 
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5.  A  grocer  bought  15  barrels  of  flour  for  100  dol- 
lars; he  sold  it  so  as  to  gain  20  dollars;  how  much  did 
he  receive  per  barrel? 

6.  If  66  apples  are  divided  equally  among  5  boys, 
how  many  does  each  boy  receive? 

7.  If  4  sacks  of  coffee  weigh  523  pounds,  what  is 
the  weight  of  each? 

8.  If  626  dollars  are  divided  equally  among  5  men, 
what  will  be  the  share  of  each? 

9.  In  one  week  there  are  7  days;  how  many  weeks 
are  there  in  365  days? 

When  the  divisor  exceeds  twelve. 

Example.     Divide  4839  by  17. 

Arrange  4839  as  follows: — 
4839 » 48  hundreds+     3  tens+9  units 
-34  hundreds+143  tens+9  units 
-34  hundreds+136  tens+79  units. 

Therefofe  4839^-17-2  hundreds+8  tens+4  units, 
leaving  11  units  of  the  4839  for  remainder.  The  re- 
sult is  expressed  thus: — 284  times  and  11  remainder 
or  284  \}  times. 


4 

80 

200 

17)4839(284 
3400 

1439 
1360 

79 

68 

11 


Another  way  of  doing  this  is  as 
follows,  which  is  only  another  way  of 
stating  that  4839«34  hundred+136 
tens-f79  units: 
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17)4839(284 
34 
77,  In    actual    practice    the   work    ii 

J*^  usually  done  as  follows:— 

~79 
68 
11 

In  performing  the  work  we  usually  state  it  as  fol- 
lows:— 

Since  17  is  not  contained  in  4  thousands  any  thou- 
sand times,  we  unite  the  4  thousand  to  the  8  hundreds, 
making  48  hundreds;  17  is  contained  in  48  hundreds 
2  hundred  times.  We  set  down  2  as  the  first  figure 
in  the  quotient,  then  multiply  17  by  2,  and  subtract 
the  product  34  from  48.  The  remainder  is  14.  To  this 
remainder  we  annex  the  3  tens  of  the  dividend,  making 
143  tens;  17  is  contained  in  143  tens  8  tens  times.  We 
set  down  8  as  the  next  figure  of  the  quotient,  then 
multiply  17  by  8,  and  subtract  the  product  136  from 
143.  The  remainder  is  7;  to  this  remainder  annex 
the  next  figure  of  the  dividend,  and  continue  as  before. 

Example.     Divide  74198  by  37. 

37)74198(2005 
74 

198 
185 

13 


Therefore     74198 
and  IJ  remainder. 


■37-2005     times 


In  this  example  we  find  there  is  no  remainder  on 
subtracting  74  from  74,  and  on  bringing  down  1,  the 
third  figure  of  the  dividend,  37  is  not  contained  in  it; 
we  therefore  write  0  as  the  second  figure  of  the  quotient. 
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When  we  bring  down  9,  the  next  figure  of  the  dividend, 
37  is  not  contained  in  19;  we  therefore  write  another  0 
3  the  third  figure  of  the  quotient.  When  we  bring 
tiv  wn  8,  the  last  figure  of  the  dividend,  37  is  contained 
ii-  198,  5  times,  and  we  go  on  as  before. 

Note. — For   every  figure   of  the   dividend   brought 
down  one  figure  must  be  written  in  the  quotient. 


Divide: 

1.  764  by  31. 

2.  367  by  41. 

3.  987  by  53. 

4.  4567  by  61. 

5.  2936  by  74. 

6.  38271  by  65. 

7.  29781  by  56. 

8.  71847  by  76. 

9.  67654  by  122. 

10.  39298  by  801. 

11.  80157  by  346. 

12.  466281  by  936. 

13.  159750  by  425. 

14.  539902  by  239. 

15.  999999  by  198^ 


EXERCISE  49 


17.  8769059  by  379. 

18.  6008005  by  196 

19.  8991207  by  1449. 

20.  9672160  by  1560. 

21.  6192138  by  1653. 

22.  3515772  by  1736. 

23.  9876480  by  1976. 

24.  24197460  by  2492. 

25.  82315050  by  1905. 

26.  13896225  by  2975. 

27.  16084440  by  5058. 

28.  23103465  by  6391. 

29.  18356508  by  16074. 

30.  572105376  by  78617. 

31.  344943192  by  13476.. 

32.  1806147420  by  35805. 


16.  2802690  by  990. 

33.  Divide  36509200364  by  364. 

34.  Divide  768435368436  by  76842. 

35.  The  divisor  is  836;  the  dividend  is   838508;    find 

the  quotient. 
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ABBRBVIATBD   PROCESS   IN   LONG    DIVISION 

I 

To  divide  by  a  composite  number. 

48.  A  Composite  Number  is  one  which  may  be 
produced  by  multiplying  together  two  or  more  numbers 
neither  of  which  is  1.  Since  16-8  x  2,  16  is  a  Com- 
posite Number. 

Example.     Divide  564  by  6. 
6)564 

94  times. 

What  are  the  factors  of  6? 

Divide  564  by  3  and  the  result  by  2. 

3)5^ 

2)188 
94 

How   does   the   result   compare   with    that   when 
dividing  by  6? 

1.  If  a  number  be  divided  by  3  and  the  result  by  2, 
what  has  the  number  really  been  divided  by?  5  and  3? 
Example.     Divide  8904  by  42. 

7)8904  What  is  8904  ?  what  is  212  ? 

6)1272 

212  What  is  1272  in  its  relation  to  8904? 

If  we  multiply  212  by  42,  what  is  the  product? 
How  many  times  is  42  contained  in  8904? 
Example.     Divide  8769  by  42. 
7)8769 

6)1262  and  6    units    over-  5 
208    and  4  sevens  over -28 

Remainder -33 
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Since  the  factors  of  42  are  7  and  6,  we  divide  by 

these  factors  in  succession.     First,  dividing  by  seven 

we  obtain  1252  for  quotient  and  5  for  remainder.    This 

is  6  units.    We  then  divide  the  quotient  by  six  and 

obtain  208  for  quotient  and  4  for  remain  ^ler.    This  is 

be 
)ers 

4  groups  of  7  Mnits  each  or  28  units.    The  remainder  is, 
therefore,  28  units+6  units-33  units. 

itn- 

44.  Hence,  The  true  remainder  is  found  by 
multlplsrlng  the  last  remainder  by  the  first  divitor 
and  adding  to  the  product  the  flirtt  remainder, 

EXERCISE  so 
Divide: 

1.  46827  by  27.                         7.  8742  by  26. 

3.  87468  by  64                         8.  66842  by  96. 

3.  97648  by  63.                         9.  87648  by  81. 

4.  13853  by  45.                       IS.  419421  by  99. 

en 

5.  8642396  by  35.                   11.  339240  by  132. 
(.  7308216  by  49.                   13.  806345  by  144. 

2, 
3? 

EXERCISE  51 

1.  There  are  24  hours  in  a  day.     How  many  days 

are  there  in  1032  hours? 

3.  If  a  man  walks  25  miles  in  a  day,  how  long  will 

~^B    ' 

A'> 

it  take  him  to  walk  950  miles? 

4r 

3.  Sound  moves  37060  feet  in  34  seconds.     How 

t? 

far  will  it  move  in  1  second? 

4.  A  drover  bought  23  head  of  catt!     for  $736. 
What  was  the  price  per  head? 

^Kg 

5.  In    1   year   there   are   52   weeks.     How   many 

1 

years  are  there  in  6708  weeks? 

6.  If  75  shares  of  bank  stock  sell  for  $9225,  what  is 

P^^Hi 

the  price  per  share? 

74 
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WhI;  LTZ^""^^'  '  '"'''"  °'  *^  *"^^'  f«^  »24104. 
wnat  was  the  average  price  per  acre? 

i.  How  many  bales  could  be  made  out  of  281765 
pounds  of  cotton,  allowing  617  pounds  to  the  bale? 

r  If  a  steamship  sails  6836  miles  in  17  days,  what 
would  be  the  average  daily  distance  sailed? 

!•.  A  flour  barrel  holds  196  pounds  of  flour.     How 
many  barrels  would  it  take  to  hold  406700  pounds? 

II 

divt^or  ^"^^  "'**"  '**'^*  *'^'  "''*'^*  **'  '**  ''*'**'  '''  '••' 
INTRODUCTORY  EXERCISE 
1.  Read  80,  30.  50,  1600,  6000  as  tens. 

3.  How  many  tens  in  87?  in  925?  in  1236?  in  3106? 

into'te^?^'  ^"^  ''°"  ^"^  '"  '''^^'  '°  ^'^'^^  ^"y  """»»'«'• 

4.  Divide  the  following  numbers  into  tens  — 

K95'34''  '''•''''  ''°'  ''"'  '^"'  '''•  '«««•  2708, 

5.  Read  400.  300,  500.  2000,  6000,  as  hundreds. 
*.  How  many  hundreds  in  385,  453,  2165,  6189? 

hundrif  ''  '°"  '°  ^°  ""^''^  ^"^  --^-  -to 

S^Divide  the  following  numbers  into  hundreds  or 
by  100:-395,  3724,  5196,  37291,  4006,  39003.  41204' 
724689^^^"^    ^'    thousands  :-72000,     1000000.    4289. 

!•.  What  do  you  do  to  divide  any  number  into 
thousands  or  by  1000? 

11.  Divide  the  following  numbers  by  1000  — 
8964,  37529.  964375,  4000375.  293006.  5163008. 
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E*.  Divide  8693  by  700. 

The  divisor,  700,   may  be       7)86 
resolved  into  the  factors  7  and  12  an'^     ^3  rem. 

100.     We  first  divide  by  the 

factor  100  by  cutting  off  two  figures  at  the  right,  and 
get  85  for  the  quotient  and  93  for  the  remainder.  We 
then  divide  the  quotient,  86,  by  the  other  factor,  7, 
and  obtain  12  for  the  quotient  and  1  for  a  remainder. 
The  last  remainder,  1,  being  multiplied  by  the  divisor, 
100,  and  93,  the  first  remainder,  added,  we  obtain  193 
for  the  true  remaimlpi . 

Hence,  To  diviur  wf  i  there  are  ciphers  at  the  right  of 
the  divisor,  we  cul  off  th'-  ciphcn  from  the  divisor  and  the 
same  number  of  figures  jiom  the  right  of  the  dividend;  we 
then  divide  the  remaining  *-g%irts  of  the  aividend  by  the 
remaining  figures  of  the  divisor  and  prefix  the  re- 
mainder to  the  figures  cut  off,  an  J  the  result  will  be  the 
true  remainder. 


Divide: 

1.  725  by  30. 

2.  7642  by  60. 

3.  8642  by  700. 

4.  97861  by  300. 

5.  72369  by  90. 
i.  94678  by  80. 
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7.  3786  by  1700. 

8.  21500  by  3600. 

9.  378751  by  12300. 

10.  984721  by  6400. 

11.  1684273  by  2500. 

12.  9486279  by  15000. 


EXERCISE  S3 

1.  In  a  yard  there  are  36  inches, 
are  there  in  3888  inches? 

3.  There  are  60  minutes  in  an  hour, 
hours  are  there  in  3900  minutes? 


How  many  yards 
How  many 


76 


Elementary  Arithmetic 


i>t 


3   There  are  16  ounces  in  a  pound.     How  many 
pounds  are  there  in  1968  ounces? 

4.  How  many  pounds  of  beef  at  18  cents  a  pound 
can  be  bought  for  540  cents? 

K    1 7**"^  .^'^  ®^  P*"*'  »"  *  *»"«»»«'•     How  many 
bushels  are  there  in  2688  pints? 

6.  A  farmer  sold  24  horses  for  $5640.     How  much 
did  he  receive  apiece  for  them? 

7.  How  many  bushels  of  oats,  at  56  cents  a  bushel, 
can  be  bought  for  13272  cents? 

8.  If  48  acres  of  land  produce  2064  bushels  of  corn 
how  much  will  be  produced  from  1  acre? 

ExampU.  Divide  975  by  32.       The     divisor-32,    the 
32)97o(30  Dividend-975,  the   Quo- 

W  tient=30  and  the  Remain- 

15  der-15. 

1.  Multiply  the  D?".:^r  by  the  Quotient  and  sub- 
tract  the  result  from  c :.  Dividend.  What  is  the  re- 
sult?    Compare  it  with  the  Remainder. 

2  Multiply  the  Divisor  by  the  Quotient  and  add 
the  Remainder  to  the  Product.     What  is  the  result? 

3.  Subtract  the  Remainder  from  the  Dividend  and 
divide  the  result  by  the  Divisor.     What  is  the  result? 

4.  Subtract  the  Remainder  from  the  Dividend  and 
divide  the  result  by  the  Quotient.     What  is  the  result? 

If  ^ny  three  of  the  four  numbers,  that  form  the 
Divisor.  Dividend,  Quotient  and  Remainder  be  given 
we  can  find  the  fourHh. 

m!i!*  ^^^P''i^°''.'  ^^^•^^"^'  ^"<1  Quotient  be  given. 
Multiply  the  Divisor  by  the  Quotient,  subtract  the 
result  from  the  Dividend,  and  we  havj  the  Remainder 
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46.  Let  Divisor,  Quotient,  aild  Remainder  be  given. 
Multiply  the  Divisor  by  the  Quotient,  add  the  Re- 
mainder to  the  result,  and  we  have  the  Dividend. 

47.  Let  Divisor,  Dividend,  and  Remainder  be  given. 
Subtract  the  Remainder  from  the  Dividend,  divide 
the  result  by  the  Divisor,  and  we  have  the  Quotient. 

48.  Let  Quotient,  Dividend,  and  Remainder  be 
given.  Subtract  the  Remainder  from  the  Dividend, 
divide  the  result  by  the  Quotient,  and  we  have  the 
Divisor. 

EXERCISE  54 

1.  The  divisor  is  8,  the  dividend  44,  and  the  quo- 
tient 5.     Find  the  remainder. 

2.  Given  the  divisor,  the  dividend,  and  the  quotient, 
how  do  you  find  the  remainder? 

3.  The  divisor  is  12,  the  quotient  7,  and  the  re- 
mainder 5.     Find  the  dividend. 

4.  Given  the  divisor,  the  quotient,  and  the  remain- 
der, how  do  you  find  the  dividend? 

5.  The  divisor  is  9,  the  dividend  61,  and  the  re- 
mainder 7.     Find  the  quotient. 

6.  Given   the  divisor,   the  dividend,   and   the  re- 
mainder, how  do  you  find  the  quotient? 

7.  The  quotient  is  9,  the  dividend  115,  and  the  re- 
mainder 7.     Find  the  divisor. 

8.  Given  the  quotient,  the  dividend,  and  the  re- 
mainder, how  do  you  find  the  divisor? 

9.  The  divisor  is  85,  the  quotient  109;  there  is  no 
remainder.     Find  the  dividend. 

10.  The  divisor  is  97,  the  quotient  203,  the  remainder 
the  largest  possible.     Find  the  dividend. 
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EXERCISE  56 

1.  What  number  besides  1001  is  contained  an  exact 
number  of  times  in  271271? 

2.  Find  the  smallest  number  which  subtracted 
from  78964  will  make  it  exactly  divisible  by  881. 

3.  The  divisor  is  1001,  the  quotient  221,  and  the 
remainder  the  largest  possible.     Find  the  dividend. 

4.  The  divisor  and  quotient  are  each  795,  and  the 
remainder  the  largest  possible.     Find  the  dividend. 

5.  When  313  is  added  to  the  dividend,  it  is  exactly 
divisible  by  383*  the  quotient  being  587.  Find  the 
dividend. 

6.  In  a  division  question  the  quotient  is  5  times 
and  the  divisor  is  9  times  the  remainder.  Find  the 
dividend,  the  remainder  being  29. 

7.  The  quotient  is  709,  the  divisor  584,  and  the 
remainder  one-half  of  the  divisor.     Find  the  dividend. 

8.  A  number  when  divided  by  7  has  5  for  remainder, 
and  when  tfce  quotient  is  divided  by  5,  the  new  quotient 
is  472  and  the  remainder  is  3.     Find  the  number. 

9.  By  what  number  must  76  be  multiplied  to  giv« 
the  same  product  3s  1444  and  504? 


Sectiom  VII.     Rkview  Exercises 

EXERCISE  M 

I.  A  carpenter  can  earn  $45  a  month;  his  expenses 
are  at  the  rate  of  124  a  month.  He  wishes  to  purchase 
a  lot  of  ground  which  contains  19  acres,  and  is  held  at 
142  per  acre.  In  what  time  mav  he  save  enough  to 
make  the  purchase? 
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2.  A  farmer  bought  land  from  A  at  $60  an  acre, 
and  the  same  quantity  from  B  at  $85  an  acre.  The 
wnole  amounted  to  $53215.  How  many  acres  did  he 
buy  from  each? 

3.  A  merchant  sold  a  piece  of  cloth  containing  46 
yards,  another  piece  containing  57  yards,  and  another 
containing  63  yards,  at  $14  a  yard.  What  did  the 
whole  amount  to? 

4.  A  man  left  $2535  to  each  of  his  four  children, 
but  one  of  them  dying  the  three  remaming  children 
divided  the  money  equally  among  them.  How  much 
did  each  receive? 

5.  A  man  earns  $25  a  week,  and  spends  $12  a  week; 
he  saves  $195.     How  many  weeks  does  he  work? 

6.  A  farmer  has  24  cows  and  93  sheep,  worth 
$1521;  if  the  sheep  are  worth  $5  each,  how  much  is 
earh  cow  worth? 

7.  If  28  men  earn  7946  cents  in  a  day,  and  25  boys 
earn  5450  cents  in  a  day,  how  much  more  does  one 
man  earn  in  a  day  than  one  boy? 

8.  How  many  barrels  of  flour  at  $6  a  barrel  are 
equal  in  value  to  ilOO  tons  oi  coal  at  $9  a  ton? 

f.  If  a  mechanic  earns  i52  a  month,  and  his  ex- 
penses are  $34  a  month,  bow  Icmg  will  it  take  him  to 
pay  for  a  farm  of  36  acres,  worth  il2  an  acre? 


EXE3KISE  57 

1.  If  3  p<^»ds  at  CTifee  cost  30  cents,  what  will 
8  pounds  cost? 

The  cost  of  3  piiiiilt  (rf  cofltee=30  cents; 

1  pgand  ='7"cents=  10  cents; 

''  8  ji—iiii       '         =8x10  cents-80  cents 
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2.  What  wffl  15  slates  cost,  if  5  slates  cost  80  cents? 

3.  If  4  trees  cost  72  cents,  what  will  3  trees  cost? 

4.  If  6  barreb  of  flour  cost  $48,  what  will  7  barrels 
cost? 

5.  What  will  be  the  cost  of  16  cords  of  wood,  if  4 
cords  cost  $24? 

6.  If  15  yards  of  cloth  cost  $75,  what  will  20  yards 
cost? 

7.  If  7  pounds  erf  beef  cost  56  cents,  what  will  5 
pounds  cost? 

8.  If  12  men  can  earn  $36  in  a  day,  how  much  can 
■4  men  earn  in  the  same  time? 

9.  If  28  acres  of  land  cost  $4480,  how  much  will  43 
acres  cost  at  the  same  rate? 


EXERCISE  % 

1.  If  7  men  do  a  piece  of  work  in  36  days,  in  how 
many  days  can  28  men  do  it? 

Time  for  7  men  to  do  the  work =36  days; 

1  man      "        "  -7x36  days; 

"       28  men      "        "  -jl»/a.9  days. 

2.  If  15  workmen  can  do  a  piece  of  work  in  26  days, 
in  what  time  can  25  men  do  the  same? 

3.  A  field  can  be  mowed  by  40  men  in  9  days.     In 
how  many  days  would  it  be  finished  by  30  men? 

4.  If  16  men  can  build  a  house  in  20  days,  how  long 
would  it  take  10  men  to  build  it? 

5.  If  19  men  can  finish  a  work  in  437  days,  how  lone- 
will  it  take  23  men  to  do  the  same  work? 

6.  If  18  horses  can  cart  away  earth  from  a  cellar  in 
7§  4^yp.,  in  how  many  days  wouM  27  horses  do  this  work? 
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7.  Ten  men  engage  to  build  a  house  in  63  days, 
but  3  of  them  being  taken  sick,  how  long  will  it  take 
the  rest  to  build  the  house? 

8.  If  6  carpenters  can  build  a  house  in  72  days, 
how  long  would  it  take  9  carpenters  to  build  the 
same? 

EXERCISE  59 

1.  If  4  men  can  dig  a  garden  in  7  days,  how  many 
men  would  be  required  to  dig  it  in  1  day? 

2.  If  28  men  can  mow  a  field  of  grass  in  15  days, 
how  many  moi  will  be  required  to  mow  it  in  4  days? 

3.  If  7  men  can  reap  a  field  of  wheat  in  18  days, 
how  many  men  would  be  required  to  do  the  same 
work  in  6  days? 

4.  A  piece  of  work  was  to  have  been  performed  by 
144  men  in  36  days,  but  a  number  of  them  having 
been  discharged,  the  work  was  performed  in  48  days. 
How  many  men  worked? 

5.  If  20  men  can  perform  a  piece  of  work  in  15 
days,  how  many  men  will  it  take  to  do  it  in  12  days?* 

6.  How  many  men  in  26  days  can  perform  the 
same  amount  of  work  that  39  men  can  do  in  76 
days? 

7.  A  drain  is  dug  by  49  men  in  96  days.  How 
many  men  would  have  been  required  to  dig  it  in  84 
days? 

8.  If  8  workmen  can  build  a  wall  in  27  days,  how 
many  workmen  would  be  required  to  build  it  in 
3  days? 

f .  Ef  100  workmen  can  perform  a  piece  of  work  in 
12  days,  how  many  men  are  sufficient  to  perform  the 
work  in  8  days? 
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CHAPTER  III 
DENOMINATE  NUMBERS 

Section  I.     Definitions,  Tables  and  Reduction 
INTRODUCTORY   EXERCISE 

1.  What  is  the  unit  in  3  acres?  in  5  feet?  in  7  apples? 
in  4  dozen  eggs?  in  5?  in  4  hundred?  in  6  pair?  in  8 
pair  of  boots?     < 

2.  How  often  is  the  unit  repeated  in  3  acres?  in  5 
feet?  in  7  apples?  in  4  dozen  eggs?  in  5?  in  4  hundred? 
in  6  pair?  in  8  pair  of  boots? 

3.  What  is  the  difference  between  the  units  in  3 
apples  and  3  feet?  between  those  in  8  boys  and  8 
hours?  between  those  in  5  ships  and  5  quarts? 

49.  Concrete  units  are  of  two  kinds,  those  which 
specify  the  object  without  giving  a  definite  idea  of  its 
magnitude;  e.g.  7  apples,  8  pairs  of  boots  and  those 
which  express  a  definite  measure  of  some  kind,  as 
of  value,  time,  distance,  weight,  area,  capacity,  etc.; 
e.g.  4  lbs.,  8  tons,  4  pints,  etc. 

4.  From  the  following  concrete  numbers  select  those 
which  express  a  definite  measure  of  some  kind,  as  of  value, 
distance,  etc. :  —  3  apples,  5  pounds,  5  books,  4  hours, 
2  inches,  7  pair  of  gloves,  10  acres,  3  quarts,  8  horses. 

50.  Those  concrete  numbers  which  express  a  definite 
measure  of  some  kind,  as  of  value,  time,  distance,  weight, 
area,  capacity,  etc.,  are  Denominate  Numbers. 
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5.  What  is  the  difTerence  between  the  mode  of 
expressing  the  following  denominate  numbers: — 3  feet, 
and  3  feet  4  inches;  6  hours,  and  5  hours  30  minutes 
10  seconds;  6  pounds,  and  6  pounds  5  ounces? 

51.  When  a  denominate  number  is  expressed  in  only 
one  denomination,  it  is  a  Simple  Denominate  Number 
or  a  Simple  Quantity. 

52.  When  a  denominate  number  is  expressed  in  two 
or  more  denominations,  it  is  a  Compound  Denominate 
Number  or  a  Compound  Quantity. 

Canadian  Money 

63.  Canadian  Money  is  the  legal  currency  of  the 
Dominion  of  Canada.  It  is  composed  of  dollars,  cents, 
and  mills.  The  dollar  is  the  unit,  and  is  denoted  by 
the  symbol  $. 

10  Miliar  1  cent. 
100  cents  =  $1. 

Dollars  are  separated  from  cents,  in  writing,  by 
a  point.  Thus  $6.75  is  read  six  dollars  and  seventy- 
five  cents.  Any  number  of  cents  less  than  ten,  when 
written  with  dollars,  occupies  the  second  place  to  the 
right  of  the  point,  and  the  first  place  is  occupied  by  a 
cypher;  thus  $4.05  is  read  four  dollars  and  5  cents. 
The  mill  is  one-tenth  of  a  cent,  and  is  written  one 
place  to  the  right  of  the  cents;  thus  $3,775  is  read  3 
dollars,  77  cents,  and  5  mills. 

The  present  silver  coins  of  the  Dominion  are  the 
fifty-cent  piece,  the  twenty-five  cent  piece,  the  ten-cent 
piece,  and  the  five-cent  piece.  The  only  copper  coin 
is  the  one-cent  piece. 

Note. — The  mill  is  not  coined  ;  it  is  used  only  in  computation. 
When  the  final  result  of  a  hufslness  comnrtatjon  contains  milSs,  if  a 
or  more,  they  are  reckoned  1  cent,  and  if  less  than  6  they  are  rejected. 
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INTRODUCTORY  EXERCISE 

1.  How  many  cents  are  there  in  $2?  in  13?  in  15? 

2.  How  many  cents  are  there  in  $3.16?  in  $4.25? 

3.  How  many  cents  are  equal  to  a  five-dollar  bill? 

4.  How  many  cents  are  equal  to  a  dollar-bill  and 
25  cents? 

5.  How  many  cents  are  there  in  a  half-dollar  and 
a  quarter-dollar? 

6.  How  many  cents  are  there  in  one  dollar  and  a 
half?  , 

7.  How  many  dollars  are  there  in  400  cents?  In 
700  cents? 

8.  How  many  dollars  .^nd  cents  are  there  in  375  cents? 

9.  How  many  two-dollar  bills  are  equal  to  800  cents? 

10.  How  many  ten-cent  pieces  are  there  in  $4? 

11.  How  many  cents  are  equal  to  2  five-dollar  bills? 

12.  How  many  five-cent  pieces  are  there  in  $2? 

13.  What  is  the  difference  in  value  between  $2  and 
200  cents?     Between  425  cents  and  $4.25? 

64.  The  process  of  changing  the  denomination  or 
name  of  a  number  without  changing  its  value  is  Re- 
duction. 

14.  Which  is  the  unit  of  greater  value,  $1  or  1  cent? 
1  quarter-dollar  or  1  five-cent  piece? 

56.  Hence,  there  are  two  kinds  of  Reduction: — 

(o)  Reduction  when  the  unit  is  changed  to  one  of  a 
lower  value.     This  is  Reduction  Descending. 

(b)  Reduction  when  the  unit  is  changed  to  one  of 
a  higher  value.     This  is  Reduction  Ascending. 
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Reduce  to  cents: 

1.  15; 

2.  r29.18; 

3.  $361.07; 

4.  11875.63; 

5.  $20063.07; 

6.  $40706.34; 

Reduce  to  dollars 

7.  368  cents; 

8.  3641  cents; 

9.  54168  cents; 
It.  300041  cents; 
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$7.36; 

$414.36; 

$600.75; 

$3647.29; 

$141368.79; 

$123867.04; 

and  cents: 
700  cents; 
7008  cents; 
500709  cents; 
280014  cents; 


$17.04. 

$200.09. 

$1000.10. 

$76841.06. 

$10010010.01. 

$10009001.90. 

1236  cents. 
910988  cents. 
684007  cents. 
340001  cents. 
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56.  English  or  Sterling  Money 

4  farthings  (far.) —  -1  penny,  or  Id. 

12  pence =1  shilling,  or  Is. 

20  shillings =1  pound,  or  £1. 

Note  1. — Farthings  are  usually  written  as  a  fraction 
of  Id.     Thus  1  far.  is  written  Jd.;  2  iar.  ^d.;  3  far.  fd. 

Note  2.— £1  sterling  =  $4.86f,  and  Is.  =241  cents. 
1  guinea  »  21  shillings. 

INTRODUCTORY   EXERCISE 

1.  Repeat  the  table  of  English  money. 

2.  How  many  far.  in  2d.?  in  3  d.?  in  6  d.?  in  8d.? 

3.  How  many  pence  in  12  far.?  in  16  far.?  in  20  far.? 

4.  How  many  pence  in  2s.?  in  3s.?  in  5s.?  in  6s.? 

5.  How  many  far.  in  Is.?  in  2s.?  in  3s.?  in  5s.? 

6.  How  many  shillings  in  £1, 12s.?  in  £2  15s.? 

!       7.  How  many  shillings  are  there  in  24d.?  in  36d.? 
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Elementary  Arithmetic 

S.  How  many  shillings  and  pence  are  there  in  28d.? 
in  42d.?  in  54d.?  in  66d.? 

f.  How  many  pounds  arc  there  in  40s.?  in  80i.? 

iJ*;."ar  J".*"^  P^""*^'  *"^  •^"""K*  *'«  there  in 
fi0s.?m68s.?in848.?in968.? 

Ex.  1.  Reduce  £6  Ss.  3Jd.  to  farthings. 
£1-208. 
3Jd.     £6-6x20s.-120s. 
£6  68.-1208.+68.-1268. 
ls.-12d. 

1258.-125xl2d.-1500d. 
1268.  3d.-1600d.+3d.-1503d. 
Id. -4  far. 
1503d.  =  1503x4  far. -6012  far. 
1503Jd.-6012  far.+l  far.-6013  far. 
How  many  £.  s.  d.  in  3679  farthings? 

3679  far.-(3679-i-4)d.  -919d.  3  far. 
919d.- (919+12)8.  -76s.  7d. 
76s. -£(76+20)     £3  16s. 


1258. 
12 
1503d. 
4 


6013  far. 

Ex.  2. 
4  I  3679  far. 
12  I  919  3  far. 
20 


_76^7d. 

£3  16s.  Hence, 3679 far.- £3  168.  7d.  3  far 
Ans.  £3  16s.  7}d. 

EXERCISE  61 


Reduce: 

1.  7s.  8d.  to  pence. 
3.  £1  38.  to  farthings. 

3.  7145d.  to  £.,  etc. 

4.  6185s.  to  £.,  etc. 


6.  £2  6s.  8d.  to  pence. 

7.  3910  far.  to  £.,  etc. 

8.  7163  d.  to  £.,  etc. 

9.  £19198. 11  Jd.  to  far. 
1«.  £3  6s.  lOid.  to  far. 


5.  £10  Os.  6d.  to  pence. 
11.  Express  £5  18s.  6d.  in  dollars  and  cents. 
13.  Express  £3  15s.  9d.  in  dollars  and  cents 
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Avoirdupois  Weight 


16  drams  (dr.)  .  -1  ounce  ....  or  1  oz. 
16  ounces  .  -1  pound  ....  or  1  lb. 
100  pounds  .  .  - 1  hundred-weight,  1  cental,  or  Icwt. 
20  hundred-weight- 1  ton or  1  t. 

Note  1. — Avoirdupois  Weight  is  used  for  weighing  everything 
except  jewels,  precious  metals,  and  medicines  when  dispensed. 

Note  2. — The  Dominion  standard  unit  of  weight  is  the 
pound. 

Note  3. — "  One-sixteenth  part  of  the  Dominion  standard 
pound  shall  be  an  ounce,  and  otic-sixteenth  part  of  such  ounce 
shall  be  a  dram,  and  one  seven-thousandth  part  of  the  Dominion 
standard  pound  shall  be  a  grain." 

Note  4. — In  Great  Britain  112  lb.  make  a  hundred-weight, 
and  2240  lb.  make  a  ton,  called  the  long  ton. 

Note  5. — 7000  grains  (gr.)  =  1  lb.  avoirdupois. 
437^  grains  =  1  oz.  avoirdupois. 
14  lb.  =  1  stone  (st.) 


INTRODUCTORY    EXERCISE 

1.  Repeat  the  table  of  Avoirdupois  Weight. 

2.  How  many  drams  in  2  oz.?  in  3  oz.? 

3.  How  many  ounces  in  2  lb.?  in  3  lb.  4  oz.?  in  4  lb.? 

4.  How  many  pounds  in  6t.?  in  St.?  in  3  t.  500  lb.? 

5.  What  part  of  a  pound  is  4  oz.?  is  8  oz.?  is  12  oz.? 

6.  How  many  tons  in  58  cwt.?  in  112  cwt.?  in  200 
cwt.? 

7.  How  many  pounds  in  32  oz.?  in  40  oz.?  in  70  oz.? 

8.  How  many  hundred-weight  in  300  lb?  in  575  lb.? 

9.  How  many  pounds  in  It.  Icwt,  8  lb.?  in  2t,  3  cwt.? 
10.  How  many  tons  in  5000  lb.?  in  8000  lb.? 
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88  Elementary  Arithmetic 

Ex.  3.     Reduce  3  t.  6  cwt.  51  lb.  7  oz.  to  ounces: 
3  t.  6  cwt.  51  lb.  7  oz. 
20 

_66cwt.  Ex.  4.     Reduce 

100  147658  lb.  to  tons,  etc 

6651  lb.  100  I  147658  lb. 

16  20    I     1476  cwt.  58  lb. 

106423  oz.  73 1. 16  cwt.  58  lb. 

EXERCISE  62 

Reduce:  ' 

1.  2  t.  81  lb.  to  ounces.  7.  76385  oz.  to  tons,  etc. 

2.  5  lb.  6  oz.  to  ounces.  8.  3cwt.81b.5oz.toounces. 

3.  21645  oz.  to  cwt.,  etc.  9.  51649  lb.  to  tons,  etc. 

4.  7846  dr.  to  cwt.  lo.  365  lb.  to  stones. 

5.  1  t.  18  lb.  to  drams.  11.  12  st.  8  oz.  to  drams. 

6.  5  t.  5  cwt.  5  oz.  to  oz.  12.  lOOOOOdr.  tot.,cwt.,etc. 

v8.  Long  Measure 

12  inches  (in.) =1  foot,  or  1  ft. 

3  feet         =lyard,  or  1  yd. 

5i  yards =lrod,  or  1  rd. 

40  rods =1  furlong,  or  1  fur. 

8  furlongs =1  mile,  or  1  mi. 

1  mi=320  rd.  =  1760  yd.=5280  ft.=80  chains. 

Note  1. — The  Dominion  standard  unit  of  length 
is  th6  yard. 

Note  2.— The  mile  used  in  the  foregoing  table  is 
called  a  Statute  Mile.  The  geographical  or  nautical 
mile,  also  called  a  knot,  is  equal  to  1.15  statute  miles. 
The  knot  is  used  in  estimating  the  speed  of  vessels. 
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Note  3. — Gunter's  chain  is  used  in  measuring 
land.  It  is  22  yards  in  length,  and  is  divided  into  100 
links,  each  link  being  7.92  inches  long. 

Note  4. —    6  feet   .      .      .      .     =  1  fathom. 

120  fathoms        ..    .      ■=!  cable  length. 
880  fathoms  =^1  mile. 

Note  5. — The  Hand  (the  breadth  of  the  hand  and 
thumb)  used  in  measuring  the  height  of  horses  at  the 
shoulder  is  4  inches. 

INTRODUCTORY  EXERCISE 

1.  Repeat  the  table  of  Lineal  Measure. 

2.  How  many  feet  in  4  yds.?  in  6  yds.  1  ft.? 

?.  How  many  inches  is  this  page  in  width?  in  length? 

4.  How  many  yards  around  this  room?  How  many 
feet? 

5.  How  many  feet  are  there  in  7  yd.  2  ft.? 

6.  How  many  yards  are  there  in  84  in.? 

7.  A  horse  is  16  hands  high.  How  many  feet  high 
is  it? 

8.  How  many  feet  are  there  in  16  yd.  1  ft.? 

9.  A  road  is  a  chain  wide.    How  many  feet  wide  is  it? 

10.  It  is  6  chains  round  a  square  lot.  How  many 
yards  are  'here  in  one  side? 

11.  A  harbor  is  6  fathoms  4  ft.  deep.  How  many 
feet  deep  is  it? 

12.  How  many  fathoms  are  there  in  48  yards? 

13.  Measure  a  cent  to  find  the  length  of  its  diameter. 
How  many  cents  can  be  placed  in  a  straight  line  be- 
tween two  points  10  inches  apart? 
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Reduce  : 

1.  2  mi.  45  roi.  to  rods. 

2.  84  yd.  1  ft.  to  inches. 

3.  12  fathoms  1  ft.  to  feet 

4.  17  hands  2  in.  to  feet. 

5.  7845  in.  to  yards,  etc. 
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6.  4562  rd.  to  miles. 

7.  17  chains  to  inches. 

8.  7689  in.  to  chains. 

9.  145  yd.  1  ft.  6  in. 

to  inches. 


INTRODUCTORY  EXERCISE 

1.  Observe  the  outside  of  a  box;  of  a  sheet  of  paper: 
of  an  apple.  *  f  k    , 

69.  The  outside  of  anything  is  called  its  surface. 

2.  How  many  surfaces  are  there  on  an  ^pple?  on 
a  sheet  of  paper? 

3.  Find  the  length  and  width  of  the  surface  of  a 
page  of  this  book;  of  the  top  of  your  desk. 

60.  The  length   and   width  of  a  surface  are  called 
Its  atmenstons. 

.u   *;  ^^"^/^^  dimensions  of  this  page;  of  the  top  of 
the  desk;  of  a  pane  in  the  window. 

5.  Examine  the  angle  formed   by  the 
two  lines  in  this  cross. 

Compare  these  angles  with  one  another. 
Compare  one  of  them  with  the  angle  at 
the  corner  of  a  page  of  this  book. 

61.  Such  angles  are  right  angles. 

6.  Examine  this  figure.  How 
many  sides  has  it?  What  kind  of 
angle  is  each  of  the  four  angles? 


ZI 
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62.  A  figure  bounded  by  four  straight  lines,  with 
each  of  its  angles  a  right-angle,  is  a  rectangle. 

7.  Draw  the  following  rectangles: — 4  in.  by  3  in.; 
2  in.  by  5  in.;  3  in.  by  6  in. 

68.  A  rectangle  which  is  longer  than  wide  is  an 
oblongs 

8.  Draw  a  rectangle  1  in.  long  by  1  in.  wide. 

Compare  the  lengths  of  the  four  sides  with  one 
another. 

64.  A  rectangle  with  all  its  sides  equal  is  a  square. 

65.  A  rectangle  1  in.  long  and  1  in.  wide  is  a  square 
inch,  and  any  surface  equal  in  area  to  this,  no  matter 
what  its  shape  may  be,  is  a  square  inch. 

66.  A  rectangle  1  ft.  long  and  1  ft.  wide  is  a  square 
foot,  and  any  surface  equal  in  area  to  this  is  a  square 
foot. 

9.  Draw  a  square  foot  and  subdivide  it  into  square 
inches. 

How  many  square  irxhes  make  a  squai'^  foot? 

1«.  Draw  a  square  yard  upon  the  blackboard  and 
subdivide  it  into  sc'^re  feet. 

How  many  squaKc  feet  make  a  square  yard? 

11.  Letting  an  inch  represent  a  yard,  draw  a  square 
to  represent  a  square  rod. 

Subdivide  the  figure  into  square  inches. 

As  each  inch  represents  a  yard  in  length,  what 
surface  will  be  represented  by  a  square  inch? 

How  many  entire  squares  are  there  in  the  figure? 

How  many  oblongs  are  there? 


t  ^^-  . 


;» 


r' 
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equli°  ^°''   "'^"''   ^""   *^"*'"'  ^'■^  ^"   '»»^  oblong, 

What  part  of  an  oblong  is  the  small  square? 
What  part  of  a  full  square  is  it? 
How  many  square  inches  are  there  in  the  figure? 
As  each  square  inch  represents  a  square  yard   how 
many  square  yards,  make  a  square  rod? 

67. 


Surface  or  Square  Measure 

144  square  inches  (sq.  in.)  - 1  square  foot, 


9  square  feet 
30i  square  yards 
160  square  rods 
640  acres 


or  1  sq.    ft. 
"  1  sq.  yd. 
"  1  sq.  rd. 
1  a. 

44     1  • 

1  sq.  mi. 


=  1  square  yard, 
=  1  square  rod, 
=  1  acre,     . 
=  1  square  mile 
Note  1.-10,000  square  iinks=l  square  chain. 

10  square  chains-4840  sq.  yd,  =  l  acre. 

Note  2.-Measurement  of  Land  in  the  Prairie  Provinces: 
N. 

A  section  is  a  tract  of  land 
320  rods  or  1  mile  square,  and 
therefore  contains  640  acres. 

W.  — E.     It  is  divided  into  half  sections 

which  are  designated  North, 
East,  South  or  West  halves, 

or  the  N.E.,  S.E.,  S.W.,  and 

5.  N.^".  quarters. 

A    SSCflOM. 


N.W.i 

N.E.  i 

S.W.i 

S.B.  i 
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A  Township  is  a  tract  of  land  six  miles  square,  and 
therefore  contains  36  sections  which  are  numbered  in 
the  following  manner  : 


•    H- 


•*•• 


•  ••»•■ 
— i— 


•  «• 


■M  • 


•M- 


A- 


•    •• 


Roads. — The  above  diagram  shows  the  sub-division 
of  a  township  under  the  third  system  of  survey.  The 
double  lines  indicate  the  position  of  the  road  allowances, 
which  are  one  chain  or  66  feet  in  width.  Under  the 
first  and  second  systems  in  use  in  the  older  portions 
of  Manitoba  and  Saskatchewan  a  road  allowance  one 
and  one-half  chains  or  99  feet  in  width  was  laid  off 
around  each  section. 


INTRODUCTORY   EXERCISE 

1.  How  many  square  inches  in  2  square  feet  ?  in 
>  square  feet  ? 

2.  How  many  square  feet  in  12  square  yards  ?  in 
9  square  yards  ? 

3.  How  many  square  yards  in  93  square  feet  ?  in 
117  square  feet  ? 


94  Elementary  Arithmetic 

4.  How  many  square  rods  in  half  an  acre? 

5.  How  many  square  rods  are  there  in  5  sq.  chains? 

6.  How  many  acres  are  in  a  section  and  a  half  of 
land? 

7.  What  is  the  difference  between  3  sq.  in.  and  3 
in.  square?  3  in.  square  is  a  square  each  side  of  which 
18  3  m.  long,  and  hence-O  sq.  in. 


„    .  EXERCISE 

Reduce : 

1.  8  sq.  yd.  to  square 

inches. 

2.  9  sq.  yd.  10  sq.  ft. 

to  square'  inches. 

3.  17856    sq.    in,    to 

square  feet. 

4.  36847    sq.    in.    to 

square  yards. 

5.  5  a.  40  rd.  to  square 

rods. 

6.  7845  sq.  rd.  to  acres. 


64 


7.  70  sq.  ch.  to  square 
rods. 

8.  4800  sq.  rd.  to  sq. 
chains. 

9.  20  sq.  ch.  to  square 
feet. 

10.  17  sq.  yd.  97  sq.  in. 
to  square  inches. 

11.  7645  sq.  rd.  to  acres. 

12.  2  quarter-sections  to 
square  rods. 


EXERCISE  66 

1.  What  shape  is  a  quarter-section?  how  many 
acres  does  it  contain? 

2.  A  man  owns  the  N.W.  i  and  the  S.  half  of 
section  4  in  a  certain  township.  How  many  acres 
has  he?  how  much  will  it  cost  to  fence  it  at  30  cents 
a  rod? 

3.  How  much  more  will  it  cobL  at  50  cents  a  od  to 
fence  the  S.W.  i  and  the  N.E.  J  than  the  E.  ha.f  of  a 
section? 
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4.  What  is  the  W.  i  and  the  S.E.  i  of  section  6 
worth  at  $11.50  an  acre? 

5.  A  man  owning  section  9  of  a  certain  township 
wishes  to  enclose  it  with  a  fence  and  to  divide  it  into 
four  fields.  How  much  more  fence  will  be  required 
to  divide  it  into  four  long  fields  than  to  divide  it  into 
four  quarter-sections? 

6.  Calculate  the  value  of  the  land  in  a  township 
at  $14.50  an  acre. 

7.  Taking  the  area  of  Saskatchewan  to  be  250650 
square  miles,  what  amount  of  money  would  be  raised 
each  year  if  a  cent  an  acre  be  charged  for  school 
purposes? 

8.  Find  the  length  of  fence  required  to  fence  a 
quarter-section,  also  three  quarter-sections  lying  in  a 
row. 

9.  How  far  is  it  by  road  in  any  township  from  (1) 
the  south-west  corner  of  section  1  to  the  north-west 
corner  of  section  13?  (2)  the  south-east  corner  of 
section  2  to  the  north-west  corner  of  section  21?  (3) 
the  north-west  corner  of  section  18  to  the  centre  of  the 
road  allowance  between  sections  24  and  23?  (4)  the 
centre  of  the  road  allowance  between  sections  16  and 
17  to  the  north-east  corner  of  section  25? 

INTRODUCTORY    EXERCISE 

1.  Examine  a  covered  box  or  a  brick. 

Find  the  length,  width  and  depth  of  the  brick. 

68.  The   length,  width    and  depth  of  box  or  brick 

are  its  dimensions. 

2.  Find  the  dimensions  of  a  chalk  box;  of  this 
book;  of  the  top  of  your  desk. 
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69.  A  body  having  three  dimensions  is  a  solid. 

70.  The  space  it  occupies  is  called  its  volume. 

3.  Examine  the  faces  of  the  brick  or  chalk  box. 
What  is  their  shape? 

How  many  faces  are  there  on  each  of  these  solids? 

71.  A  solid  bounded  by  six  rectangular  faces  is  a 
rectc    lular  solid. 

4.  Cut  a  rectangular  solid  1  inch  long  and  1  inch 
wide,  from  a  board  an  inch  thick. 

72.  Such  a  rectp  ^ular  solid  is  a  cubic  inch ;  any 
space  equal  in  voir  le  to  this,  no  matter  what  its  shape 
may  be,  is  called  a  cubic  i'-ch. 

5.  How  many  cujic  inches  are  there  in  rectangular 
solids  of  the  following  dimensions: — 

(a)    1  inch  long,  1  inch  wide,  and  1  inch  t*iick? 


(b) 
(c) 
(d) 
(e) 
(0 


3 
5 
5 
5 
5 


1 
1 
2 

4 
6 


1 
1 
1 
1 
2 
4 


(g)    8 

6.  How  many  cubic  inches  a-e  there: 

(a)  in  a  brick,' 8  in.  long,  4  in.  wide,  2  in.  thick? 

(b)  in  a  piece  of  scantl'ng,  20  in.  long,  6  in.  wide, 
and  2  in.  thick? 

7.  Find  the  number  of  cubic  inches  in  a  rectangular 
solid,  12  in.  long,  12  in.  wide,  and  12  in.  thick.  Ex- 
press these  dimensions  iu  feet. 

78.  A  rectangular  solid  1  ft.  long,  1  ft.  wide,  and  1 
ft.  thick  contains  a  cubic  foot,  and  any  volume  equal 
to  this  space  is  a  cubic  foot. 


Denominate  Numbers. 


97 


&.  Find  number  of  cubic  feet  In  a  rectangular  block 
■--.  2  it.  long,  2  ft.  wide  and  1  ft.  thick. 

'*.  Find  the  number  of  cubic  feet  in  a  rectangular 
block  of  stone,  5  feet  long,  3  ft.  wide,  and  2  ft.  thick. 

1 9.  Define  the  terms  cubic  inch,  cu  ic .'  oot,  cubic  yard. 

11.  Draw  a  cubic  yard  upon  the  blackboard. 

Subdivide  it  into  cubic  feet. 

How  many  cubic  feet  can  be  placed  on  one  of  the 
faces  of  the  cubic  yard? 

How  many  tiers  of  such  cubic  feet  are  there  in 
the  cubic  yard? 

How  many  cubic  fee*^  make  a  cubic  yard? 


74. 


Cubic  or  Solid  Measure 


1728  cubic  inches  (cu.  in.)=«l  cubic  foot,      or  1  cu,  ft. 
27  cubic  feet  .      .      .      -1  cubic  yard,     or  1  cu.  yc*. 
128  cubic  feet  .      .     .      -1  cord,        .       or  1  cd. 


yu 


Note  1. — A  cord  is  a  pile  of  wood  or  stone,  equal 
to  the  volume  of  a  rectangular  solid  4  ft  wide,  4  ft. 
high,  and  8  ft.  long. 

Note  2. — Firewood  and  rough  sto  iC  are  measured 
by  the  cord. 

Note  3.— 16  cubic  feet=l  cord  ft.  l 

I 
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INTRODUCTORY   BXBRGISB 

1.  Repeat  the  table  of  Cubic  Measure. 

2.  How  many  cubic  feet  in  3  cu.  yd.?  in  6  cu.  yd.? 

3.  How  many  cubic  feet  in  3  cord  ft.  12  cu.  ft.? 

4.  How  many  cubic  yards  in  64  cu.  ft.  ?  in  108  cu.  ft.  ? 


Reduce: 

1.  7689  cu.  ft.  to  cords. 

3.  8469  cu.  in.  to  cu.  feet. 

3.  78  cu.  ft.  640  cu.  in.  to 

cubic  inches. 

4.  9764  cu.  ft.  to  cord  ft. 

5.  17cu.  yd.  »2cu.  ft.  to 

cu.  in. 


76. 


cxcRcisc  ee 


7. 
8. 
9. 


27  cords,  6  cord  ft.  to 

cu.  ft. 
637684  cu.in.to  cu.yds. 
6768  cu.  ft.  to  cords. 
6414596  cu.in.to  cu. ft. 
6  cd.  ft.   12  cu.  ft.  to 

cu.  in. 


Measure  of  Capacity 

2  pints  (pt.)      .      .      .      -1  quart,    or  1  qt. 

4  quarts       ....      -1  gallon,  or  )  ^al. 

2  gallons      ....     -1  peck,     or  1  pk. 

4  pecks        ....      -1  bushel,  or  1  bu. 
Note  1.— The   gallon,    containing    10   pounds   of 
distilled  water,  is  the  standard  measure  of  capacity. 
Its  capacity  is  277.274  cubic  inches.     A  cubic  foot  of 
water  weighs  1000  oz.  and  contains  6i  gal. 

Note  2.— "The  quart  shall  be  one-fourth  part  of 
the  gallon,  and  che  pint  shall  be  one-eighth  part  of  the 
gallon. 

"Two  gallons  shall  be  a  peck,  and  eight  gallons 
shall  be  a  bushel." 


i\      t 
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Note  3. — The  measure  of  capacity  is  used  in  meas- 
tu-jng  water,  milk,  oil,  alcohol,  molasses  and  other 
liquids,  and  grain,  fruit,  salt,  iime,  and  roots. 

Note  4.— In  measuring,  liquids  the  peck  and 
bushel  are  not  used.  These  are  used  in  me  "uring 
dry  articles,  as  grain. 

Note  6. — 8  bushels  make  1  quarter  in  Great 
Britain. 

Note  6. — The  following  table  shows  the  weight  of 
a  bushel  of  the  article  named: — 


Lime  -    •    •    801b. 
BituminoutcoalTO  lb. 


Beans 
Clover  seed 
Peas    -     • 
Potatoes  - 
Turnips   • 
Carrots    - 


60  lb. 
601b. 
601b. 
601b. 
601b. 
601b. 


Parsnips  -  60 

Beets       -  60  lb. 

Wheat      •  60  lb. 
Ipdia.iCorn56  lb. 

Rye     -    -  561b. 

Flax  seed  56  lb. 

Onions     •  60  lb. 

Barley      •  AS  lb. 


Buckwheat  • 
Timothy  seed 
Hemp  seed  - 
Castor  Beans 
Malt  .  - 
Oats 


481b. 
481b. 
44  1b. 
401b. 
361b. 
34  1b. 


Blue  grass  seed  14  lb. 


Note  7. — In  measuring  the  capacity  of  cisterns 
and  reservoirs,  the  barrel  containing  31  i  gallons,  or 
the  hogshead  containing  03  gallons,  is  used. 

Note  8. — The  wine  gallon  contains  231  cubic  inches. 

Note  9. — 6  wine  gal. -5  standard  gal. 

Note  10.— A  gallon  of  pure  water  62"^.  weighs  10 


lb. 


INTRODUCTORY  EXERCISE 

1.  Repeat  the  Measure  of  Capacity. 
3.  How  many  pints  in  4  qt.  1  pt.? 

3.  How  many  bushels  in  20  pk.?  in  29  pk.? 

4.  How  many  gallons  in  24  pt.?  in  30  pt.?  in  36  pt.? 

5.  How  many  pk.  in  8  bu.  2  pk.?  in  12  bu.?  in  15  bu.? 

6.  In  2  gal,  of  milk,  how  many  pints  are  there** 

7.  In  3  bu.  of  potatoes,  how  many  gallons  are  there? 
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8.  Which  is  heavier,  4  bu.  of  potatoes  or  4  bu.  of  wheat  ? 

9.  Which  is  heavier,  5  bu.  of  peas  or  8  bu.  of  castor 
beans? 

„    .  EXERCISE  67 

Reduce: 


1.  7684  pt.  to  bushels,  etc. 

2.  84  gal.  3  qt.  to  pints. 

3.  36  bu.3  qt.l  pt.  to  pints 

4.  2695  pt.  to  gallons. 

5.  17  qr.  3  bu.  to  pecks 

6.  3685  lb.  of  wheat  to  bu. 


9. 
10. 


968  lb.  of  pure  water 
to  gal. 

96  wine  gal.  to  stan- 
dard gal. 

7860  lb.  of  onions  to  bu. 
2448  lb.  of  oats  to  bu. 


'"•  Measure  of  Time 

60  seconds  (sec.)      ...      =1  minute,  or  1  min. 

60  minutes =1  hour,     or  1  hr. 

24  hours =1  day,       or  1  da. 

7  days =1  week,    or  1  wk. 

12  calendar  months  or  365  days=l  year,     or  1  yr. 
366  days    ......      =  Heap  year. 

Note  1.— The  number  of  days  in  each  month  may 
be  remembered  by  means  of  the  following  lines:— 

Thirty  days  have  September, 
April,  June,  and  November; 
February  has  twenty-eight  alone — 
All  the  rest  have  thirty-one; 
But  leap  year  coming  once  in  four 
February  then  has  one  day  more. 

Note  2.— The  leap  years  are  those  that  can  be 
divided  by  4  without  a  remainder:  as,  1904,  1908,  1912, 
etc.  But  of  the  even  hundreds,  only  those  that  can 
be  divided  by  400  are  leap  years.  The  year  1900  was 
not  a  leap  year,  but  2C00  will  be. 

The  civil  day  begins  and  ends  at  12  o'clock  midnight. 

A.M.  denotes  time  before  noon;  m.  denotes  noon; 
and  p.m.  denotes  time  after  noon. 


lumi  jLujv.)iij  j.»>Br? 
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INTRODUCTORY   EXERCISE 

1.  Repeat  the  table  of  Time  Measure. 

2.  How  many  days  in  3  weeks?  in  5  weeks  3  days? 

3.  How  many  hours  in  3  days?  in  4  days  4  hrs.? 

4.  How  many  weeks  in  84  days?  in  45  days? 

5.  How  many  drys  in  48  hr.?  in  75  hr.? 

6.  How  many  daj's  in  July,  August,  and  Sept.? 

7.  How  many  days  from  25th  Jan.  to  17th  Feb.? 

8.  Name  the  first  five  leap  years  of  this  century. 

9.  How  many  seconds  in  5  min.?  in  7  min.  30  sec? 
10.  How  many  minutes  in  430  sec?  in  560  sec? 

EXERCISE  68 


Reduce: 

1.  17  hr.  15  min.  to  sec. 

2.  2  da.  16  hr.  to  sec. 

3.  36841  sec  to  days. 

4.  3678  min.  to  days. 

5.  3  weeks  to  seconds. 


6.  1  leap  year  to  hours. 

7.  425  hr.  to  weeks. 

8.  55555  min.  to  days. 

9.  1  wk.  1  hr.  to  seconds. 
10.  168456  sec.  to  weeks. 


77. 


Circular  or  Angular  Measure 


60  seconds  (") 
60  minutes 
90  degrees  . 
360  degrees  . 


=  1  minute,  or  1'. 

=  1  degree,  .  or  1°. 

=  1  quadrant,  or  right  angle. 
=  1  circumference,  or  1  C. 


Note  1. — Circular  or  Angular  Measure  is  used  to 
measure  arcs  of  circles,  angles,  and  in  determining 
latitude,  longitude,  direction,  the  position  of  vessels  at 
sea,  etc. 

Note  2. — A  degree  of  the  circumference  of  the  earth 
at  the  equator  contains  60  geographical  miles,  or  69.16 
statute  miles. 
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INTRODUCTORY   EXERCISE 

1.  Repeat  the  table  of  Circular  Measure. 

2.  How  many  seconds  in  5'?  in  T  18"? 

3.  How  many  minutes  in  7*?  in  9"  42'? 

4.  How  many  minutes  in  300"?  in  450"? 

5.  How  many  degrees  in  420'?  in  500'? 

6.  How  many  degrees  in  3  quadrants? 

7.  How  many  quadrants  in  360"?  in  180"? 

8.  How  many  minutes  in  12"  15'?  in  8"  66'? 


Reduce: 

1.  29'  to  seconds.  ' 

2.  568'  19"  to  seconds 

3.  768'  to  degrees. 

4.  76895"  to  degrees. 


EXERCISE  69 


5.  5"  17'  18"  to  seconds. 

6.  2  C.  34"  to  seconds. 

7.  1  C.  1"  1'  to  seconds. 

8.  456"  48"  to  seconds. 


78. 

12  units     . 

12  dozen    . 

12  gross     . 

20  units     . 

24  sheets   . 

20  quires  . 
196  lb.  flour 
200  lb.  pork 


Miscellaneous  Table 

=  1  dozen,  or  1  doz. 

=  1  gross,  or  1  gro. 
=  1  great  gross. 

=  1  score,  or  1  sco. 

- 1  quire,  or  1  qr. 

=  1  ream,  or  1  rm. 

=  1  barrel,  or  1  bbl. 

=  1  barrel,  or  1  bbl. 


INTRODUCTORY   EXERCISE 

1.  How  many  units  in  4  dozen?  in  7  dozen? 

2.  How  many  units  in  2  score?  in  5  score? 

3.  How  many  units  in  1  gross?  in  3  gross? 

4.  How  many  sheets  of  paper  in  2  quires?  in  3  quires? 
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5.  How  many  sheets  in  1  ream?  in  5  reams? 

6.  How  many  dozen  in  96?  in  120?  in  144? 

7.  How  many  quires  in  48  sheets?  in  120  sheets? 

8.  How  many  score  in  100  units?  in  180  units? 

9.  How  many  dozen  in  3  score?  in  5  score? 
10.  How  many  sheets  in  1  ream,  5  quires? 

EXERCISE  70 


Reduce : 

1.  6768  lb.  flour  to  barrels. 

2.  3  rm.  7  qr.  to  sheets 

3.  3  great  gross  9  doz.  to 

units. 

4.  6847  lb.  pork  to  barrels. 

5.  76  SCO.  to  dozen. 


6.  116  doz.  to  scores. 

7.  7684  to  great  gross,  etc. 

8.  3  bbl.  96  lb.  flour  to  lb. 

9.  6  bbl.  148  lb.  pork  to 

pounds. 
10.  7869  sheets  to  rm.,  etc. 


EXERCISE  71 

1.  Find  the  number  of  hours  in  February,  1902. 

2.  A  farm  is  36  chains  long  and  24  chains  wide.  How 
many  yards  long  are  the  boundary  fences? 

3.  Reduce  246  sq.  yd.  to  square  inches. 

4.  Express  36  bu.  2  pk.  in  quarts. 

5.  There  are  6  cords  and  80  cu.  ft.  in  a  pile  of 
stones.     How  many  cubic  feet  are  there  in  it? 

6.  Reduce  5620  hours  to  weeks. 

7.  How  many  farthings  are  there  in  £34  17s.  6id.? 

8.  Express  17  cwt.  17  lb.  as  drams. 

9.  How  many  inches  are  there  in  46  mi.  120  yd.? 

10.  Reduce  47*  50'  to  seconds. 

11.  How  much  heavier  is  80  bu.  of  buckwheat  than 
60  bu.  of  wheat? 
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EXERCISE  72 

1.  How  many  ounces  do  34  bu.  of  barley  weigh? 

2.  Find  the  price  of  17  gal.  of  milk  at  6  cents  a 
quart. 

3.  Find  the  cost  of  3  gross  9  dozen  buttons  at  9 
cents  a  dozen. 

4.  A  ditch  is  to  be  2  mi.  540  yd.  long.  Find  the 
cost  of  digging  it  at  25ct.  per  foot. 

5.  A  man  who  steps  a  yard  takes  69150  steps  in 
walki.ig  from  Hamilton  to  Toronto.  How  many  miles 
is  it  from  Hamilton  to  Toronto? 

6.  How  many  seconds  are  there  in  the  month  of 
August? 

7.  A  farm  is  2  mi.  long  and  780  yd.  wide.  How 
many  yards  of  fence  will  be  required  to  enclose  it? 

8.  Find  the  cost  of  24  gal.  1  qt.  1  pt.  of  molasses  at 
7ct.  per  pint. 

9.  A  farmer  sold  4444  lb.  of  barley.  How  many 
bushels  did  he  sell? 

10.  Express  8476  lb.  of  peas  in  bushels. 

11.  Find  the  weight  in  tons,  etc.,  of  745  cu.  ft.  of 
water. 

12.  If  a  man  occupies  4  sq.  ft.,  how  many  square 
yards  will  3750  men  occupy? 

13.  A  merchant  bought  17  t.  of  iron  at  $4.25  per 
cwt.,  and  sold  it  at  6ct.  per  pound.  How  much  did 
he  gain? 

14.  A  block  of  land  is  3  mi.  450  yd.  round  it.  How 
many  feet  is  it  round  it? 

15.  Find  the  value  of  3120  pt.  of  molasses  at  50  ct. 
per  gallon. 
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Section  II.    Compound  Addition 
INTRODUCTORY    EXERCISE 

1.  What  kind  of  quantities  are  £6  and  £4?  7  mi. 
and  9  mi.? 

2.  What  kind  of  quantities  are  £6  4s.  and  14s.  8d.? 

3.  Find  the  sum  of  £6  and  £4;  of  7  mi.  and  9  mi. 

4.  Find  the  sum  of  £6  12s.  and  £4  10s. 

79.  The  process  of  finding  the  sum  of  two  or  more 
similar  compound  quantities  is  Compound  Addition. 

Example  1.     Find  the  sum  of  768,  593,  897  and  979. 


H.   T.    U. 

H.  T.  U. 

7    6    8 

7  6  8 

27  u.=2  t.+7  u 

5    9    3 

5  9  3 

31  t.+2t.=3  h.+3  t 

8    9    7 

8  9  7 

29h.+3h.=32h. 

9     7     9 

9  7  9 

29  31  27 

32  3  7 

Example 

'  2.     Find 

1  the 

sum 

of  £7  6s.  8d.,  £5 

3d.,  £8  9s. 

7d.,  and  £9  7s. 

9d. 

£    s.    d. 

£    s. 

d. 

7    6    8 

7     6 

8 

27d.=2s.  3d. 

5    9    3 

5     9 

3 

31s.+2s.  =  £l  13s. 

8    9    7 

8     9 

7 

£29+£l  =  £30. 

9    7    9 

9     7 

9 

29  31  27 

30  13 

3 

EXERCISE 
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(1) 

(2) 

cwt 

.  lb.  oz. 

yd.  ft.  in. 

20 

87     11 

4    2    6 

16 

12    66 

2     1     7 

17 

22     15 

3    0     8 

19 

43     13 

5     2    9 

106 


Elementary  Arithmetic 


(3)       , 

(4) 

(«) 

£ 

s.  d. 

bu.  pk.  qt. 

pt. 

yd.  ft.  in. 

b 

5    5 

10     1     1 

1 

4     1     9 

8 

1     71 

2    3     6 

0 

5    2    2 

2 

0     IJ 

5     2     3 

1 

3     2    7 

13 

0  llf 

8    3     1 

1 

0    2  10 

6 

6    6 

15     2     4 

0 

1     1  11 

6.  Find  the  sum  of  1  wk.  2  da.  13  hr.  40  min.  30  sec. 
2  wk.  6  da.  10  hr.  8  min.  3  sec;  5  da.  22  hr.  56  min. 
45  sec;  4  hr.  1  min.  15  sec;  and  1  wk.  2  da.  4  hr.  6  min. 

7.  Add  together  4  yd.  2  ft.  8  in.;  3  yd.  5  in.;  2  yd. 
1  ft.  6  in.;  4  in.;  ind  2  yd.  1  ft.  9  in. 

8.  A  man  walked  17  mi.  360  yd.  on  Monday;  21 
mi.  840  yd.  on  Tuesday;  18  mi.  748  yd.  on  Wednesday; 
16  mi.  1289  yd.  t  i  Thursday;  20  mi.  196  yd.  on  Friday; 
and  7  mi.  1348  yd.  on  Saturday.  How  far  did  he  walk 
during  the  week? 

9.  A  merchant  has  five  piles  of  wood.  In  the 
first  there  are  89  cd.  100  cu.  ft.;  in  the  second,  119  cd. 
84  cu.  ft.;  in  the  third,  248  cd.  68  cu.  ft.;  in  the  fourth 
389  cd.  16  cu.  ft.:  and  in  the  fifth,  548  cd.  112  cu.  ft. 
How  much  wood  does  he  own? 

10.  A  farmer  sold  seven  loads  of  wheat,  the    jads 
weighing  as  follows:  65  bu.  36  lb.,  63  bu.  48  lb.,  66  bu 
28  lb.,  65  bu.  43  lb.,  66  bu.  50  lb.,  65  bu*.  54  lb., 64  bu. 
30  lb.     How  much  wheat  did  he  sell? 

11.  A  farm  consists  of  eight  fields,  their  areas  being 
as  follows:  11  a.  3456  sq.  yd.  6  sq.  ft.,  10  a.  2454  sq. 
yd.  3  sq.  ft.,  12  a.  4500  sq.  yd.,  13  a.  3650  sq.  yd.,  14 
a.  7  sq.  ft.,  12  a.  1456  sq.  yd.  8  sq.  ft.,  9  a.  784  sq. 
yd.  6  sq.  ft.,  15  a.  2705  sq.  yd.  3  sq.  ft.  Find  the 
area  of  the  farm. 
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Section  III. — Compound  Subtraction 
INTRODUCTORY   EXERCISE 

« 

1.  Find  the  difference  between  18  da.  and  12  da.; 
between  12  mi.  and  9  mi. 

2.  From  12  da.  8  hr.  take  8  da.  6  hr. 

3.  Hew  much  does  8  gal.  exceed  2  gal.  3  qt.? 

4.  Take  3  lb.  8  oz.  from  5  lb. 

5.  One  board  is  15  ft.  long;  another  is  12  ft.  10 
in.  long.     How  much  is  one  longer  than  the  other? 

6.  A  rectangular  room  is  8  yd.  1  ft.  long  and  6  yd.* 
2  ft.  wide.   How  much  does  its  length  exceed  its  width? 

80.  The  process  of  finding  the  difference  between 
two  quantities,  when  one  or  both  are  compound 
quantities,  is  Compound  Subtraction. 

Example  1.     From  713  take  235. 
H.  t.  u.     h.  t.  u. 


J'n\ 


7 
2 


1 
3 


3: 

5= 


'6  10  13 
'2    3     5 


1  t.  3.  u.  =  13  u. 

7  h.  =  6h.+10  t. 


4     7 

8 

Example  2.     From  7 

bu.  1  pk.  3 

qt. 

take  2  1 

3  pk.  5  qt. 
bu.  pk.  qt.  bu.  pk. 
7      1      3=6      4 
2      3      5-2      3 

qt. 

11 

5 

1  pk.  3  qt. 
7bu. 

=  11 
=6t 

qt. 
>u.+4  pk. 

4      1 

6 

(1) 
mi.  yd.  ft. 
60     0     1 
40     1     2 

EXERCISE  74 

a.  sq 

69 

10 

(2) 

•yd. 

10 
15 

sq.ft. 
3 
7 

m 
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(3) 

(4) 

(«) 

mi. 

yd.  ft. 

in. 

£ 

s. 

d. 

lb. 

o2.  dr. 

7 

1     1 

3 

43 

11 

10 

3 

12    7 

1 

1     2 

7 

16 

14 

6 

2 

14  12 

6.  A  farmer  had  200  bu.  of  wheat,  and  sold  28  bu. 
^pk.  5  qt.  1  pt.  to  one  man,  and  as  much  to  another 
How  much  remained? 

7.  From  a  barrel   of  water  containing  54  gallons  a 
person  took  12  gal.  3  qt.  one  day,  and  9  gal.  2  qt.  1  pt 
another.     How  much  was  left? 

8.  From  29  sq.  yd.  128  sq.  in.  subtract  16  sq.  yd. 
5  sq.  ft.  140  ^..in.  ^    ^ 

9  A  grocer  has  1  cwt.  18  lb.  of  sugar  in  one  barrel, 
96  lb.  m  another,  and  1  cwt.  61  lb.  in  a  third.  After 
sellmg  1  cwt.  90  lb.,  how  much  will  he  have  left? 

10.  A  bicycle  rider  has  a  journey  of  300  mi.  to  go. 
The  first  day  he  rides  75  mi.  48  rd.;  the  next  83  mi. 

to  ride?*     "''''  ^^  ""'•  ^^^  ''^'  """^  ^^'  ^^^  ^^  y^^ 

EXERCISE  76 

1.  How  much  must  be  added  to  5  a.  785  sq.  yd 
5  sq.  ft.  to  make  the  same  10  a.? 

2.  A  speaker  began  a  speech  at  9  hr.  28  min.  40  sec 
after  noon  and  ended  11  hr.  4  min.  25  sec.  after  noon.* 
How  long  did  he  speak? 

3.  The  angles  of  a  triangle  contain  180^  One 
angle  measures  36«  14'  56"  and  another  80"  56'.  Find 
the  third  angle. 

4.  From  a  12-acre  field  four  lots  were  sold.  The 
first  contained  2400  sq.  yd.,  the  second  3216  sq.  yd., 
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the  third  2525  sq.  yd.,  and  the  fourth  2846  sq.  yd. 
How  much  of  the  field  remained  unsold? 

5.  Find  the  number  of  seconds  from  25  min.  past  9 
in  the  morning  to  6  min.  past  11  in  the  morning. 

6.  A  farmer  can^e  to  town  with  25  bu.  of  potatoes. 
He  sold  5  bu.  1  pk.  1  gal.  to  one  man,  6  bu.  3  pk.  to  a 
second,  7  bu.  1  gal.  to  a  third  and  4  bu.  1  pk.  1  gal. 
to  a  fourth.     What  quantity  had  he  left? 

7.  A  bought  10  t.  of  coal,  but  his  bin  held  only 
five  loads.    The  first  weighed  1984  lb.,  the  second  1  t. 

12  lb.,  the  third  1 1.  247  lb.,  the  fourth  1 1.  3561b.,  and 
the  fifth  1978  lb.    How  much  coal  has  he  yet  to  receive? 

8.  From  25  yds  of  ribbon,  a  storekeeper  sold  to 
one  3  yd.  1  ft.  6  in.,  to  another  5  yd.  2  ft.  3  in.,  and  to  a 
third  7  j'd.     How  many  yards  remained? 

9.  A  wood  dealer  had  125  cd.  of  wood  He  sold  7 
loads  as  follows: — The  first  measured  1  cd.  112  cu.  ft., 
the  second  1  cd.  60  cu.  ft.,  the  third  1  cd.  75  cu.  ft.,  the 
fourth  1  cd.  15  cu.  ft.,  the  fifth  1  cd.  91  cu.  ft.,  the 
sixth,  1  cd.  108  cu.  ft.,  and  the  seventh  1  cd.  36  cu.  ft. 
How  much  wood  had  he  left? 

10.  A  cistern  is  full  and  holds  1250  gal.  of  water; 
120  cu.  ft.  are  drawn  out.  How  many  gallons  re- 
main in  the  cistern? 

It.  A  rode  400  mi.  on  his  bicycle  in  six  days.  On 
Monday  he  rode  50  mi.  1250  yd.  2  ft.  6  in. ;  on  Tuesday, 
55  mi.  1  ft.  9  in.;  on  Wednesday,  60  mi.  360  yd  "^  in.; 
on  Thursday,  72  mi.  1450  yd.;  on  Friday,  63  mi.  Ic75 
yd.  1  ft.  6  in.     How  far  did  he  ride  on  Saturday? 

12.  A  wood  merchant  had  1000  cords  of  fire  wood 
in  stock.  On  Monday  he  sold  12  cd.  28  cd.  ft.;  on 
Tuesday,  42  cd.  78  cu.  tt. ;  and  on  Wednesday,  57  cd. 
80  cd.  ft.     How  much  fire  wood  had  he  left  ? 


?il 
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Section  IV. — Compound  Multiplication 

INTRODUCTORY  EXERCISE 

1.  Multiply  5  a.  by  7;  17  hr.  by  4;  36  bu.  by  6. 

3.  Multiply  2  hr   8  min.  by  7;  2  ft.  3.  in  by  3;  6 
mi.  100  yd.  by  7. 

81.  The  process  of  finding  the  product  of  two 
numbers,  one  of  which,  the  multiplicand,  is  a  com- 
pound quantity,  is  Compound  Muliiplicution. 

Example  1.     Multiply  327  by  12. 

H.     T.     U.  H.,    T.     TT.  84u.-8t.+4u. 

3     2    7  3     2    7  24 1.+8 1.-3  h.+2 1. 

12         12  36  h.+3  h.-39  h. 

36  24  84        39    2    4 

Example  2.     Multiply  3  yd.  2  ft.  7  in.  by  12. 
yd.  ft.  in.       yd.  it.  in.  84  in. -7  ft.+O  in. 

3     2    7        3     2    7  24ft.+7ft.-10yd.+lft. 

12  12      36yd.+10yd.-46yd. 

36  24  84       46     1     0 

Example  3.     Multiply  3  da.  19  hr.  59  min.  by  97. 
da.      hr.        min.  da.       hr.       min. 

3       19  59  3         19        59 

97  97 


291     1843     5723  371         18 

5723  min. -95  hr.  23  min. 
1843  hr.  +95  hr.==80  da.  18  hr. 
291da.+80da.-371da. 
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EXERCItC  7t 

(1) 

cwt.  lb.  oz. 

18     16    0 

5 

(2) 

da.   hr.  min.  sec. 

10    20    30    40 

7 

3.  What  is  the  value  of  39  oxen  at  £15  78.  ll}d. 
each? 

4.  What  is  the  weight  of  345  hogsheads  of  sugar, 
ca-'h  weighing  14  cwt.  45  lb.? 

5.  If  a  man  owning  5  farms  of  120  a.  52  sq.  rd. 
each,  sells  450  a.  145  sq.  rd.,  how  much  land  has  he 
left? 

i.  If  2  gal.  2  qt.  1  pt.  leak  out  of  a  water  pipe  in 
1  hr.,  what  will  be  the  waste  in  1  leap  year? 

7.  Suppose  a  person  to  walk,  on  an  average,  3  mi. 
80  rd.  every  morning,  and  3  mi.  20  rd.  every  afternoon, 
how  far  will  he  walk  in  two  weeks? 

8.  What  is  the  cost  of  19  tons  of  lead  at  £2  178. 
9id.  per  ton? 

9.  If  a  man  travels  17  mi.  768  yd.  in  one  day, 
how  far  would  he  travel  in  38  days? 


EXERCISE  77 

1.  If  1  acre  will  produce  27  bu.  3  pk.  6  qt.  1  pt.  of 
corn,  what  will  98  acres  produce? 

2.  If  James  takes  3  min.  15  sec.  to  read  a  page  of 
a  book,  how  long  will  it  take  him  to  read  17  such  pages? 

3.  In  a  wood  yard  there  are  7  piles  of  wood,  each 
containing  57  cd.  68  cu.  ft.  How  much  wood  is  there 
in  these  seven  piles? 
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4.  A  watch  gains  1  min.  17  sec.  in  a  day.  How 
much  will  it  gain  in  14  days? 

5.  On  a  voyage  a  steamer  sailed  15  mi.  680  yd.  2 
ft.  3  in.  each  hour.  The  voyage  lasted  6  days.  How 
far  did  the  steamer  sail  durin[     his  time? 

6.  Find  the  weight  of  10  loads  of  hay,  each  load 
averaging  1  t.  5  cwt.  27  lb. 

7.  A  farmer  sold  a  load  of  24  bags  of  wheat,  each 
con    5ning  2  bu.  16  lb.     How  much  did  he  sell? 

8.  A  wheel  11  ft.  3  in.  in  circumference  timed 
40832  times  during  a  journey.  How  far  was  the 
journey?  « 

f.  A  field  of  barley  produced  six  loads,  each  load 
consisting  of  J5  bags,  and  each  bag  containing  2  bu. 
8  lb.     How  much  did  the  barley  weigh? 

!•.  A  certain  steamer  burns  12  t.  5  cwt.  25  lb.  of 
coal  per  day.     How  much  will  it  burn  in  125  days? 

11.  On  one  floor  of  an  hotel  there  are  28  rooms,  each 
room  being  14  ft.  ?  in.  long  by  10  ft.  5  in.  wide.  Find 
the  length  of  the  perimeters  of  the  28  rooms. 

12.  A  cubic  foot  of  water  weighs  62  lb.  8  -z.  From 
a  tank  containing  800  cu.  ft.  of  water  1  t.  16  cwt.  18 
lb.  of  water  is  run  off.  Find  the  weight  of  water  re- 
maining. 

13.  At  what  rate  per  hour  is  a  carriage  gomg  when 
a  wheel  which  is  12  ft.  10  in.  in  circumference  makes 
88  revolutions  in  1  min.? 

14.  A  Manitoba  farmer  has  250  a.  to  plough;  he  has 
had  4  teams  ploughing  for  30  days.  If  each  team 
ploughed  2  a.  145  sq.  yd.  per  day,  how  much  c^mains 
to  be  ploughed? 
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Section  V.    Compound  Division 
INTRODUCTORY   EXERCISE 

1.  Divide  18  a.  by  6;  £24  by  8;  60  min.  by  12. 
What  kind  of  number  is  the  quotient  in  each  case? 

2.  Divide   18  a.  80  sq.  rd.  by  2;  £24  168.  by  8;  60 
min.  48  sec.  by  12. 

What  kind  of   number    is  the   quotient    in    each 
case? 

3.  Divide  18  a.  by  3  a.;  £24  by  £8;  60  min.  by  12 
min. 

In  fiach  case,  what  kind  of  number  is  the  quotient? 

4.  At  2s.  each,  how  many  knives  can  be  bought  for 

168.? 

5.  At    Is.    6d.,  how  many  books   can   be   bought 
for  6s.? 

6.  How  many  times  can  a  pint  measure  be  filled 
from  two  quarts? 


Example  1.     Divide  f36  by  6. 


H.  T.   u. 

6)9     3     6 
1     5     6 


H.      T.    U. 

6)6  30  36 
1     5     6 


Example  2.     Divide  9  w.  3  da.  6  hr.  by  6. 

w.   da.  hr.  w.    da.  hr. 

6)9     3     6  6)6     24     6 


1     4     1 


1       4     i 


».'* 


I'. 
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Example  3.     Divide  80  da.  6  hr.  40  min.  by  17. 
da,  hr.  min.  da.  hr.  min. 
(4      17      20 


6       40 


80da.+17-4  da.  and  rem.  12  da. 
12  da.  6hr.=294  hr. 
294hr.-i.l7-17  hr.  and  rem. 


5  hr. 


5  hr.  40  min. =340  min. 
340  min. -J- 17 =20  min. 


17)80 

68 

12  da 

24 
294 
17_ 
124 
119 

5hr. 
60 
340  min. 
340  , 

Example  4.     Divide  £12  Is.  6d.  by  £1  6s.  lOd. 
£12  Is.    6d.  =  2898d. 

— ■ . -sQ 

£1  6s.  10d.  =  322d. 
82  The  process  of  finding  the  quotient  when  the 
Dividend  is  a  compound  number  and  the  Divisor  an 
abstract  one,  or  when  both  Dividend  and  Divisor  are 
denominate  numbers,  one  or  both  being  compound,  is 
Compound  Division. 

EXERCISE  78. 

£    ^^       ^  (2) 

,*         ^-   ^'  t.       cwt.  lb. 

^)gl     18    ^  7)112     16    66 

Divide  4  gal.  2  qt.  by  3. 

Dividt  40  cu.  yd.  10  cu.  ft.  by  18. 

Divide  78  mi.  18  yd.  1  ft.  4  in.  by  8 

6.  Divide  178  wk.  5  da.  12  hr.  27  min.  6  sec.  by  7. 

7.  Divide  1157  lb.  4  oz.  11  dwt.  8  gr.  by  83 

8.  Divide  1330  cu.  yd.  13  cu.  ft.  1720  cu.  in.  by  49 

9.  Divide  445  t.  15  lb.  13  oz.  by  57, 
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EXERCISE  79 

1.  Divide  £48  7s.  4d.  by  £6  lid. 

2.  Divide  69  bu.  3  pk.  6  qt.  by  6  bu.  3  pk.  6  qt. 
a.  Divide  697  lb.  7  oz.  by  60  lb.  10  oz. 

4.  Divide  80  bu.  2  pk.  4.qt.  by  13  bu.  3  pk.  5  qt. 

5.  A  farmer  put  up  1000  bushels  of  apples  in  350 
barrels  of  uniform  size.  How  many  bushels,  etc.,  did 
each  barrel  contain? 

6.  How  many  jars,  each  containing  2  gal.  3  qt    1 
pt.,  can  be  filled  from  a  tank  holding  71  gal.  3  at   1  ot 
of  wine?  =.         m  •     h«^- 

7.  A  drove  of  cattle  ate  6  t.  19  cwt.  87  lb.  of  hay  in 
a  week.     How  long  will  34  t.  19  cwt.  35  lb.  last  them? 

8.  If  it  takes  5  yd.  2  ft.  3  in.  of  cloth  for  a  coat 
how  many  coats  can  be  made  from  100  yd.  of  cloth' 
and  how  much  will  remain? 

9.  How  many  times  will  a  wheel  12  ft.  6  in.  in  cir- 
cumference turn  in  going  100  mi.? 


^  A., 


■fl 
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EXERCISE  80 

1.  How  many  vessels,  each  holding  2  gal  3  qt  1 
pt.,  can  be  filled  out  of  a  cask  containing  106  gal'  1 

qt.  1  pt.?  e.  K      .    A 

2.  How  much  oftener  will  the  fore  wheel  of  a 
carnage  which  is  5  ft.  8  in.  round,  turn  in  a  journey  of 
45  mi.,  than  the  hmd  one,  which  is  7  ft.  6  in.  round? 

3.  A  and  B  start  from  points  30  mi.  500  yd   apart 
to  meet  each  other.     When  each  has  walked  4  hr    A 
at  3  mi.  368  yd.  per  hr.,  and  B  at  3  mi.  555  yd.  per  hour 
how  far  are  they  still  apart? 


nil 
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4.  If  sound  travels  at  the  rate  of  1 1 16  ft.  per  second, 
in  what  time  will  the  sound  of  a  cannon-shot  6  mi.  off 
be  heard? 

5.  How  long  will  it  take  to  count  a  million  coins 
at  the  rate  of  100  per  minute? 

«.  If  A  walks  3  yd.  2  ft.  per  minute  faster  than  B, 
in  what  time  will  he  be  1  mi.  ahead  of  B? 

7.  How  many  dozen  bottles  will  be  required  to  hold 
84  gal.  2  qt.  of  beer,  counting  6  bottles  to  the  gallon? 

8.  The  great  bell  at  Moscow  is  said  to  weigh 
443772  lb.  How  much  is  it  heavier  than  St.  Paul's, 
which  weighs  5  t.  14  cwt.  74  lb.? 

9.  A  train  480  ft.  long  runs  past  a  post  in  12  seconds. 
How  many  miles  an  hour  is  it  running? 

10.  If  both  sides  of  a  railroad  are  fenced  with  wire 
worth  3c.  a  rod,  find  the  cost  per  mile,  the  fence  being 
6  wires  high. 

11.  Find  the  value  of  the  following: — 

4320  lb.  wheat  at  67c.  per  bushel. 

624  lb.  timothy  seed  at  $3.75  per  bushel. 
2184  lb.  rye  at  48c.  per  bushel. 
2482  lb.  oats  at  35c.  per  bushel. 

Tables    used    in   special    lines    of   business. 

(For  reference  only. 

83.  Troy  Weight 

24  grains  (gr.)       .      .      .      =1  pennyweight,  or  1  dwt. 
20  pennyweights        .      .      =1  ounce,    .      .     or  1  oz. 
12  ounces =1  pound,  .      .     or  1  lb. 

Note  1.— This  is  used  for  weighing  gold,  silver, 
platinum,  and  precious  stones,  and  articles  made 
thereof. 
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Note  2.— 7000  grains=l  lb.  Avoirdupois. 
5760       "     =1  lb.  Troy. 
437^     "     =1  oz.  Avoirdupois. 
480       "     =loz.  Troy. 

Note  3.— The  term  carat  is  used  to  express  the 
number  of  parts  of  pure  gold  in  articles  of  jewellery. 
Thus,  if  14  parts  out  of  24  parts  are  pure  gold,  and  the 
remaining  10  parts  are  alloy,  the  gold  is  said  to  be  14 
carats  fine. 

Carat  also  denotes  a  unit  of  weight  for  precious 
stones,  about  L^  grains. 

S''     Apothecaries'  Weight.     (Used  only  in  dispensing) 


20  grains  (gr.) 
3  scruples 
8  drams     . 

12  ounces    . 


=  1  scruple 
=  1  dram 
=  1  ounce  . 
=1  pound 


or  1  sc.  or  1  9. 
or  1  dr.  or  1  3- 
or  1  oz .  or  1  5. 
or  1  lb.  or  1  lb. 


Note  1.— The  ounce  and  pound  of  Apothecaries' 
Weight  are  the  same  as  in  Troy  Weight. 

Note  2.— Druggists  buy  their  medicines  by  Avoir- 
dupois Weight  and  dispense  them  by  Apothecaries' 
Weight. 

Apothecaries'  Measure;  Fluids 

60  minims  (min.)   =1  fluid  drachm  (fl.  dr.) 
8  dr  chms       .      =1  fluid  ounce  (fl.  oz.) 
20  ounces    .      .      =1  pint  (pt.) 
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CHAPTER  IV 
PROBLEMS  INVOLVING  THE  PREVIOUS  RULES 

Section  I.     Bills  and  Receipts 
INTRODUCTORY  EXERCISE 

James  Brown,^  Esq.  ^^°'^^'  ^"«"^^  ^S.  1914. 
Bought  of  C.  Meredith. 


1914 

Jan... 
<i 

Feb.  . 


17 

28 

3 

20 


15  lb.  Coffee  at  32c, 

16  "  Lard  at  15c. 
25  "  Sugar  at  13c. 
16  "    Ham    at  16c. 


4 

80 

2 

40 

3 

26 

2 

66 
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1.  Examine  this  bill  of  goods. 

(a)  Where  did  the  transactions  take  place? 

(b)  At  what  time  did  they  take  place? 

(c)  Who  bought  the  goods? 

(d)  Who  sold  the  goods? 

(e)  When  was  a  bill  of  the  goods  sent  to  the  buyer? 

(/)   What  quantities  of  goods  were  bought  and  at 
what  prices? 

ig)    What  did  the  whole  cost? 

^nfl  ^u'l  °^  ^"^^  '^  ''^"^  ""  ''^^^««^'  and  when 
sent  to  the  buyer  is  said  to  be  an  account  rendered. 
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Prince  Albert,  August  29,  1914. 
William  Jones,  Esq. 
Bought  of  H.  Madill. 


1914 

21.. 
27  . 
Feb.  10.. 


Jan.  21 
"     27 


10  yd.  Cloth  at  $1.16 
12  yd.  Silk     at  76c. 
6  Hats  at  $1.75, 


Sept.  4th,  1914.  Received  Payment, 

H.  Madill. 

2.  (a)  Point  out    points  of    resemblance  between 
these  two  bills. 
(b)  In  what  other  respects  do  they  differ  than  in 
the  time  and  nature  of  the  transactions? 

86.  The  second   bill  represents  the  form  of  a  re- 
ceipted account. 

In  business,  Jones,  the  purchaser,  is  usually  called 
the  Debtor. 

Moose  Jaw,  Sept.  3,  1914. 
John  Smith,  Dr. 

To  George  Brown. 


1914 

Jan. . . 
Feb.. 

Jan. . 
Feb.. 


7 
2 


To  75  lb.  of  Sugar  at  $0.12. . . 
"    47 yd.  of  Cloth  at    3.25... 

Cr. 

By  75  bu.  of  Corn  at  $0.78. . . 
"  43  bu.  of  Apples  "     1.25.. 


$9 
152 


$58 
53 


00 
75 


50 
76 


16i 
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Sept.  15th,  1914. 


$49 


Received  P.iyment, 

George  Brcwn. 


76 


26 


50 
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3.  Examine  this  bill. 

(a)    Where  did  the  transactions  take  place? 


(b) 

(c) 

(d) 

(e) 

(/) 

(g) 

4 

5 


When  did  they  take  place? 

What  goods  did  Smith  buy? 

Who  sold  Smith  the  goods? 

Who  bought  goods  from  Smith? 

How  much  did  Smith  owe  Brown  after  Feb.  2nd? 

When  did  Smith  pay  what  he  owed  Brown? 
Point  out  wherein  these  bills  agree. 
Point  out  other  differences  than  in  the  parties 

and    natttra   n(   4-Ur^   4. ^'  ' 


times,  and  nature  of  the  transactions. 

c  ^1  V"^  ^I'"'^  ^'"  ''^"^^  ^^^t  ^^^  Koo^ls  bought  by 
bmith  have  been  paid  for  in  full. 

Another  mr  thod  of  showing  that  money  has  been 
b^W-^         ^  ^'"'"'^'  Receipt,  similar  to  those   given 
Receipt  in  Full  of  Account 


Saskatoon,  May  11,  1914, 
RECEIVED  from  Samuel  Jones 

Fifteen  and  30/100. 

in  full  of  account. 

$15.30  T,. 

1  nomas  Simpson 


.  Dollars 


Receipt  for  Rent 


North  Battleford,  May  9,  1914 
RECEIVED  from  Edward  Cunningham 

Forty-five 

for  rent  to  date. 
S45.00 


Dollars 

William  Reid. 


f  ^1 
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EXERCISE  81 

1.  George  Wright  pays  Thomas  Thompson  $38.40 
in  full  of  account  May  30,  1914.  Write  the  receipt 
that  Thomas  Thompson  would  give. 

2.  Peter  Dur^ran  pays  William  Creighton  on  March 
31,  1914,  $70  for  rent  of  store  for  the  month  of  March. 
Write  the  receipt. 

88.  A  bill  should  show  the  place  and  time  of  each 
transaction;  the  buyer  and  the  seller;  the  quantity 
and  cost  of  each  article;  and  any  payments  made. 

89.  A  Bill  is  thus  a  written  statement  of  goods 
sold  or  services  rendered  and  payments,  if  any, 
made. 

90.  The  purchaser,  or  person  who  receives  money, 
goods,  or  services  from  another,  is  a  Debtor. 

91.  The  seller,  or  person  who  parts  with  money, 
goods,  or  services  to  another,  is  a  Creditor. 


ti 


EXERCISE  82 

Make  out  bills  for  the  following  accounts,  supply- 
ing dates; — 

1.  Mr.  J.  Jones  bought  of  R.  Walker  10  yd.  silk  at 
$2.50;  12  yd.  flannel  at  40c.;  16  yd.  calico  at  15c. 

2.  Mr.  Brown  bought  of  McClung  &  Bros.  10  lb. 
tea  at  75c.;  18  lb.  raisins  at  18c.;  5  lb.  rice  at  10c. ;  12 
lb.  butter  at  21c. 

3.  James  Taylor  bought  of  Thomas  Yellowlees  5 
quires  foolscap  at  25c.;  1  Arithmetic  at  25c.;  3  rolls 
wall  paper  at  45c. ;  4  dolls  at  25c. 


11^ 
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4.  David  Montgomery  bought  of  F.  F.  McArthur 
20  lb.  cottoa  at  lie;  15  yd.  print  at  16c.;  12  yd.  braid 
at  6c. ;  3  pair  gloves  at  27c. ;  26  yd.  dress  goods  at  63c. ; 
1  hat  at  $5.25. 

5.  Robert  Davey  bought  of  Murdoch  Bros  18 
bags  salt  at  75c.;  4  bbl.  plaster  at  98c.;  10  lb.  coflfee  at 
35c.;  1  chest  tea,  18  lb.,  at  65c.;  48  grain  bags  at  $3.60 
a  doz.  '-'    w 

6.  Levi  Van  Camp  sold  Wm.  Burns  &  Co.  257  bu 
wheat  at  73c. ;  475  bu.  oats  at  36c. ;  45  bu.  corn  at  76c.  j 
175  bu.  peas  at  82c. ;  367  bu.  barley  at  69c. 

7.  A.  Thompson  bought  of  A.  Harrison  32  lb 
sugar  at  12c.;  11  lb.  coffee  at  35c.;  26  lb.  soap  at  8c.  j 
14  lb.  nee  at  9c. ;  7  lb.  fish  at  15c. ;  18  lb.  crackers  at  12c. 

K  ?•  ^'  .^t!!  ^°"«^^  °^  '^'  fi''«>wn  27  pairs  calfskin 
boots  at  $4.50;  96  pairs  gaiters  at  $3.25;  126  pairs 
overshoes  at  91c.;  18  pairs  slippers  at  95c.;  75  pairs 
heavy  boots  at  $2.75. 

9.  Mrs.  Jones  bought  of  R.  Walker  &  Co.  25  yd 
calico  at  12c.;  12  spools  cotton  at  5c.;  16  yd.  alpaca  at 
75c.;  17  yd.  muslin  at  18c.;  6  skeins  tape  at  2c. 

10  Murdoch  Bros,  sold  to  Thos.  Jones  the  following: 
27  yd.  ca  ico  at  13c.;  45  yd.  muslin  at  18c.;  16  yd.  linen 
at  45c.;  17  yd.  cambric  at  15c.;  and  9  handkerchiefs 
at  45c.;  and  took  in  exchange  12  bu.  potatoes  at  65c.; 
3  bbl.  apples  at  $3.25;  13  lb.  butter  at  35c.;  and  the 
remamder  m  cash.  How  much  cash  was  paid?  Make 
out  a  receipted  bill. 

«.lf ";  ioT-r?  ^'•°^"  bought  a  suit  of  clothes  for  him- 
sell  at  $25.75  and  a  dress  for  his  wife  for  $18.50  He 
paid  on  account  56  lb.  butter  at  24c.,  40  dozen  eggs  at 
23c.,  6  pair  of  chickens  at  78c.,  and  5  turkeys  at  $1  36 


Hi' 
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INTRODUCTORY  EXERCISE 

1.  Mr.  Smith  brought  home  16  marbles  in  one 
pocket  and  24  in  another.  He  divided  them  equally 
between  his  two  boys.  How  many  had  he  to  divide? 
How  many  will  each  boy  receive? 

2.  A  boy  rode  10  mi.  on  Monday;  12  mi.  on  Tues- 
day;  and  17  mi.  on  Wednesday.  How  far  did  he  ride 
altogether  during  these  days?     If  he  had  ridden  the 

Monda  1*"''^  ^^""^  ^""^^  ^"""^  ^^'  """"'  ^^  ^^""^  «°"^  °" 

3.  Find  the  sum  of  7,  8,  0.  4,  5,  and  6,  and  divide 
the  sum  by  the  number  of  quantities. 

In  the  first  example,  40  marbles  is  called  the 
aggregate  of  16  marbles  and  24  marbles,  and  20  mar- 
Dies  IS  the  average. 

In  the  second  example,  39  miles  is  the  aggregate  of 
10  mi.,  12  mi.,  and  17  mi.,  and  13  mi.  is  the  average. 

In  the  third  example,  30  is  the  aggregate,  and' 5  is 
the  average. 

92.  The  Aggregate  of  several  quantities  of  the  same 
kind  IS  their  sum. 

98.  The  Average  of  several  quantities  is  that 
quantity  which  substituted  for  each  of  them  will  pro- 
duce an  aggregate  equal  to  that  of  the  given  quantities. 

EXERCISE  83 

Find  the  average  of: — 

1.  16.  18,  26,  30.  36.  42.  50.  and  56. 

2.  17.  0.  20.  30,  70,  100,  27,  9,  and  17. 

3.  120.  340.  560,  780,  320,  and  840. 
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What  wa,  . heir  a;e;a^  „■,';•  """  *"  -P««iv«ly. 

on  TuZS:y.:rrwZXtt  Th"r-  ^^ 

o.,;  and  .h;  ,ouX  9  'l  .' 7  oz  "f^^S'I"' '•  '  '"■  ' 
weight.  ^'"°  their  average 

regate  sco.e.and  the  average  Ur  Jm  ^  ""  "*• 

••  In  a  store,  for  a  wppIt    fi,«.      i 

|owi„g.^«75,  ,450,  »54oT70  ,18ra„'dT722"'V°:; 
the  average  sale  each  day.         •■'«'>'an<l»722.     Find 

«e><^-  the  «r:e!^red^rbt  ,1  t^^l  '™™  ^,  '»— 
37  lb.;  the  third,  56  bu.  25  lb  -and  th'  r°"u '  "  *"■• 

EXERCISE  84 

a  <»':Ft^rrag;Sat'etr -''"-- -■>• 

27  ™i.''«  rr"?f:dTe  dl?  '"'"  '°^  "^  •""-  -, 
five  hours.  ''"'^""'  ''^^''kd  during  the 
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3.  A  grocer  sold  5  lb.  of  tea  pf  7«^. 

2  lb.  at  50c.  per  pound.     What  was  the'lv^^""'  '"^ 
per  pound?  ^^'  *"®  average  price 

4.  Two  purchases  have  been  marfo  nf  i «;  ik 

at  12.50  per  pound,  and  25  lb    at  «1  L  """^^^ 

What  ia  tu^  ^  •  ^'  »1.80  per  pound 

wnat  IS  the  average  price  jjer  pound? 

5.  A  merchant  sold  8  lb.  of  tp  1    n  ik     r     « 

25  lb.  of  suE.r,  at  an  average  of/v:  °    "^'i?'' 
tea  wan  worfK  Qn  c««»Ke  oi  loc.  a  pound.     The 

andTh    sugar  7c   aZ°:d"     n'w  T'^^*  ^'^^  ^  '--' 
how  .nuch?  ^  ""'^-     ^'^  ^^  «^'"  or  lo«e.  and 

*.  A  mixes  25  gal.  of  water  with  12'^  „oi      c    - 
gar,    which    cost    him   40r     n  .,         ^  '"  °^  '""^- 

^-.ecHa.eper^„or.ar.-!°C.,,':-V,^S^ 

1«^*1K^''^  ^gg;egate  weight  of  seven  tubs  of  butter  i. 

185  lb.,  and  of  eleven  it  is  286  lb      Fin7  ?u 

weight  of  the  four  tubs.  ^  '^^  '"^^''^^^ 

of  th/"  V'''*°'^  ^^^  ^°''^'"^"  '•^^eives  S15  per  wook- 
of  the  workmen  each  of  three  receives  «12  X  r' 

five   $10.50    anH    *>a^h      f     7  "^^^'^^^  «12.50;  each  of 
viu.uu,   and   each   of   eleven    $9.     What   :«    fi 

average  weekly  wage  per  man?  '    "    ''^" 

5942%a"ges"Three:  '''"  7^  ''  '°°^^'  -"^--ng 
mainder  ^"^"'■^^^    """^^^'^    '"    the    re- 

' «    n.  Monday  ^  rode  23  mi.  1634  yd. ;  on  Tuesdav 
•  ^^  •  -Wednesday.  32  n.i.  Lz  yd.;  and  on 


25 


Thursday,  27  mi.  34'   yd      li;;  far  h  H  t      •.'  '"^  °" 

four  davs  anH  who^    ^°-   ."°^  ^^^  ^'^  he  ride  in  the 

»^  aays,  and  what  was  his  avera^P  HaJU,  ; , 


Wl 


average  daily  journey? 
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Section  III.    Sharing 
EXKPICISI  M 

1.  Divide  17.26  between  two  boys,  so  that  one  may 
nave  25c.  more  than  the  other. 

2.  Divide  113  marbles  between  two  boys,  so  thut 
one  may  have  9  more  than  the  other. 

3.  Two  books  have  between  them  643  pages,  and 
one  has  107  pages  more  than  the  other.  How  many 
pages  are  there  in  each? 

4  Two  boys  together  weigh  122  lb.  1  oz.,  and  one 
IS  7  lb  7  oz.  heavier  than  the  other.  Find  the  weight 
of  each.  * 

5.  Two  farms  contain  together  226  a.  297  yd.,  and 
one  IS  1  a.  232  yd.  larger  than  the  other.  Find  the  size 
of  each  farm. 

6.  Divide  $2.07  among  A,  B,  and  C,  so  that  B  may 
have  4c.  more  than  C,  who  will  have  34c.  more 
than  A. 

7.  Divide  72  marbles  among  A,  B,  and  C,  so  that 
B  may  have  7  more  than  A  and  10  less  than  C. 

8^  Three  books  have  together  1000  pages;  the  first 
has  256  pages  more  than  the  second,  and  the  second 

ea^ch?      """'^  '^^"  '^^  ^^''^'     ^""^  ""^"y  P^«^*  ^^« 

9.  Three  times  the  sum  of  two  numbers  is  2997 
and    one    is    43    more    than    the    other.       Find    the 
numbers. 

10.  The  perimeter  of  a  rectangular  field  is  522  yd 
and  the  length  is  27  yd.  greater  than  the  breadth! 
tind  the  length  and  width  of  the  field. 
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CXCRCISE  M 

1.  Divide  150  marbles  between  two  bov.   «o  ^h.* 
•ne  may  have  4  times  as  many  as  the  other  '  "' 

ta  L?''I''V^^  ^'^"""  ^  ^"^  ^'  «o  that  for  every 
•8  that  A  gets,  B  shall  get  12.  ^ 

3  Divide  11260  between  two  men.  so  that  when 
the  first  receives  $5  the  second  may  reireive  $4 

4  Divide  1500  among  A.  B,  and  C,  so  that  when 
A  gets  15,  B  may  get  $6.  and  C  $9. 

5  Divide  63c.  among  ^,  5.  and  C.  so  that  5  mav 
have  twice  as  much,  and  C  6  times  as  much  as  A 

hav!'i?'''''^'  '^f  ^'^'""  ^  ^"^  ^'  "«  that  B  may 
have  15c.  more  than  three  times  as  much  as  A. 

7.  A,  B,  and  C  together  have  $157.  B  has  f4 
more  than  twice  as  much  as  A,  and  C  $3  more  tha^ 
three  t.mes  as  much  as  A.     How  much  has  each? 

8.  13.90  IS  made  up  of  twice  as  many  5.cent  oiecen 
and  three  times  as  many  10-cent  pieces  as  25  ce^! 
pieces.     How  many  are  there  of  each?  ^ 

9  A  mixture  of  189  bu.  of  wheat  and  barley  is  made 
as  follows:-The  quantity  of  barley  is  27  bu.  mo  eXn 
twice  the  quantity  of  wheat.  How  many  bushels  of 
each  kind  are  there?  ^  ousneis  of 

There  t^2irred  "'  '/ Kr^'^l^'  ^^''  ''"^'  ^^  ^^^e". 
inere  are  212  red  and  blue  and  250  blue  and  ereen 

How  many  of  each  kind  are  there?  ^ 

B  \l:  ^^T.^'T  ^^^^^^^^  ^'^°PP^d  112  cords  of  wood- 
B  chopped  9  cd.  103  c.  ft.  more  than  A,  and  126  cf/ 
less  than  C.    How  much  did  each  chop?  ^'• 

B  i^^:  Divide J29_l. 90  among  A,  B,  C,  and  D,  so  th«^ 

more 


C,  who  will  have  19.60  less  than'z) 


but  $10.40  less  than 


I 
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Section  IV.    Simple  Measurements 

I.    SQUARE   AND    RECTANGLE 
EXERCISE  87 

1.  Draw  a  rectangle  6  in.  by  5  in.  and  find  its  peri- 
meter. 

2.  Find  the  perimeter  of  a  table  4  ft.  6  in.  long  by 
3  ft.  4  in.  wide. 

3.  How  many  boards,  each  12  ft.  long,  will  it  take 
to  make  a  fence  4  boards  high  round  a  lot  40  yd  lone 
and  28  yd.  wide? 

4.  How  much  will  it  cost  to  enclose  a  mile  square 
of  land  with  wire  at  2c.  per  yd.,  the  fence  being  seven 
wires  high? 

5.  How  much  will  it  cost  to  fence  a  rectangular 
farm  240  rd.  long  and  80  rd.  wide,  at  $1.75  per  rod? 

6.  A  box  is  2  ft.  long,  1  ft.  6  in.  wide,  and  1  ft.  deep. 
Find  the  total  length  of  the  edges  of  the  box. 

7.  A  rectangular  floor  is  twice  as  long  as  wide,  and 
is  60  ft.  in  perimeter.     Find  its  dimensions. 

8.  The  perimeter  of  a  rectangular  room  is  64  ft., 
and  it  is  4  ft.  longer  than  wide.     Find  its  dimensions. 

9.  A  rectangular  hall  is  5  ft.  more  than  twice  as  long 
as  It  is  wide ;  its  perimeter  is  82  feet.  Find  its  dimen&ions. 

EXERCISE  88 

Find  the  area  of  the  rectangles  having  the  follow- 
ing dimensions: 

1.  8  ft.  by  12  ft.  4.  2Vd.  2  ft.  by  7  yd. 

2.  6  ft.  6  in.  by  14  ft.       5.  17  yd.  by  20  yd.  2  ft. 
*•  21  ft.  by  25  ft.  6.  19  ft.  7  in.  by  24  ft. 
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7.  What  will  it  cost  to  -  Ulster  a  room  16  ft.  long. 
14  ft.  wide,  and  9  ft.  hi,  a,  at  17c.  c.  ,<,uare  yard? 

o«  ':  ?°^  ™*"y  ^"^^  '  "'  ^^^""^  ^n  *  rectangular  field 
30  rd.  long  and  22  rd.  wiclo? 

9.  How  many  bricks  8  in.  long  and  4  in.  wide,  laid 
ftat,  are  required  to  make  a  walk  78  ft.  long  and  4  ft 
wide? 

!•.  Find  the  surface  of  a  pane  of  glass  measuring 
37J  m.  long  and  23  in.  wide. 


EXERCISE  89 

1.  A  rectangle  16  ft.  long  contains  168  sq.  ft.     Find 
Its  width. 

2.  The  top  of  a  table  2  ft.  3  in.  wide  contains  6 
sq.  ft.  108  sq.  in.     Find  its  length. 

3.  A  rectangular  surface  contains  16  sq.  ft.     If  it 
18  6  ft.  long,  find  its  width. 

4.  Find  the  perimeter  of  a  rectangular  plot  27  yd 
long  which  contains  240  sq.  yd. 

5.  A  rectangular  room  is  13  ft.  6  in.  wide  and  it^ 
floor  contains  24  sq.  yd.     Find  its  length. 

6.  It  costs  $43.75  to  cover  a  floor  with  linoleum  at 
11.25  per  square  yard.  The  room  is  21  ft.  long.  How 
wide^is  it? 

7.  There  are  1056  sq.  ft.  in  the  walls  of  a  rect- 
angular room  28  ft.  long  and  16  ft.  wide.  How  high 
18  the  room? 

«.  A  box  3  ft.  long  and  2  ft.  4  in.  wide  has  27  sq. 
ft.  48  sq.  in.  in  its  surface.     How  deep  is  the  box? 

9.  The  walls  of  a  room  contain  84  sq.  yd  The 
room  is  12  ft.  high.    Find  the  perimeter  of  the  room. 
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II.  carpeting  a  room 

94.  Carpet  is  sold  by  the  linear  yard.  It  is  usually 
27  or  36  inches  wide.  As  we  have  to  match  carpet, 
the  number  of  yards  for  a  room  must  be  determined 
by  calculating  the  number  of  strips  necessary,  re- 
membering that  the  carpet  dealer  will  not  cut  a  strip 
lengthwise. 

EXERCISE  90 

1.  A  room  is  18  yards  long  and  13  yards  wide. 
Determine  the  number  of  strips  (a)  running  length- 
wise; (b)  running  cross- wise,  the  carpet  being  36  inches 
wide.  Also  determine  the  number  of  yards  necessary. 
Draw  a  diagram. 

(a)  There  will  be  13  strips,  18  yards  long=234  yards. 

(b)  There  will  be  18  strips,  13  yards  Iong=:234  yards. 

2.  In  (1)  suppose  carpet  was  27  inches  wide,  deter- 
mine the  number  of  strips  in  each  case  and  the  number 
of  yards  of  carpet  required. 

(a)  There  will  be  L3_x^  ^  jy^   ^^  18  strips  required, 
each  18  yards  long. 

(b)  There  will  be  i^^fJ-  =  24  strips  required,  each  13 
yards  long. 

In  (a)  how  much  will  have  to  be  turned  under? 

3.  How  many  yards  of  carpet  27  in.  wide  will  be 
required  for  rooms  whose  dimensions  are: 

(1)  27  ft.  by  21  ft.?  (3)  18  ft.  by  24  ft.? 

(2)  15  ft.  by  12  ft.?  (4)  26  ft.  by  36  ft.? 

Find  the  cost  of  carpeting  rooms  whose  dimensions 
are: 

4.  18  ft.  by  20  ft.,  with  carpet  3  ft.  wide,  at  $1.20  a 
yard. 
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5.  20  ft.  by  24  ft.,  with  carpet  30  in.  wide,  at  90c. 

II  a'yd^  ^*'  ^^  ^^  ^''  ^  '"■  ^'^^  ""^'P^^  ^  ^^-  ^'^^'  ^^ 

7.  How  many  strips  of  carpet  36  in.  wide  are  needed 

iTse  '(Tf'th  '  ""  ''  ''■'  ^'^  ''  ^'^^  ^^"P^  -"  '-^^^ 
wise,  (^;  If  they  run  crosswise  ? 

8.  How  many  strips  of  carpet  27  in.  wide  are  needed 
for  a  square  room  18  ft.  long  ? 

strips  of  oilcloth  60  in.  wide  are  needed  to  cover  it 
the  strips  running  lenp^'     ?se  of  the  room? 

ItQ^^  i^^  '°''  °^  "°^^""«  't  ^itJ^  oilcloth 

at  95c.  per  sq.  yd. 

11.  It  costs  $57.60  to  carpet  a  room   16  ft.  wide 

12    Find  the  cost  of  carpeting  a  stairway  having 
14  steps,  each  having  a  7-inch  rise  and  a  10-inch  tread 

atw^e^TlnX"^'  '  '''''  "^  ^"^^  '-''  '^'^^ 
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III.  plastering,  painting,  etc. 

95.  In  plastering  it  is  usual  to  consider  the  walls  as 
entire,  since  it  is  more  difficult  to  plaster  around  doors 
and  windows.     Painting   and    kalsomining,  however 
are  generallj^  reckoned  by  the  square  yard. 


n 


,1  ] 


132 


Elementary  Arithmetic 


EXERCISE  91 


1.  How  many  square  yards  of  plastering  are  there 
in  the  ceiling  of  a  rectangular  room  18  ft.  by  16  ft.? 

2.  How  many  square  yards  of  plastering  are  there 
in  the  walls  and  ceiling  of  a  rectangular  room  22  ft. 
by  18  ft.  and  12  ft.  high? 

3.  Find  the  cost  of  plastering  the  walls  of  a  rect- 
angular room,  30  ft.  by  24  ft.  and  15  ft.  high,  at  21c. 
F>er  sq.  yard.' 

4.  It  costs  $11.04  to  plaster  the  ceiling  of  a  rect- 
angular room  24  ft.  long,  at  33c.  per  sq.  yd.  Find  the 
width  of  the  room. 

5.  A  room  is  26  ft.  long,  18  ft.  wide,  and  12  ft.  high; 
it  has  3  doors,  each  7  ft.  by  4  ft.,  and  4  windows,  each 
6  ft.  by  3  ft.  A  base-board  a  foot  wide  runs  round  the 
room.  Find  the  area  of  the  plaster  (1)  in  the  walls; 
(2)  in  the  walls  and  ceiling. 

6.  At  25c.  per  sq.  yd.  find  the  cost  of  plastering 
the  walls  and  ceiling  of  a  rectangular  room  24  ft.  by 
21  ft.  and  12  ft.  high,  making  no  allowance  for  de- 
ductions. 

7.  How  much  would  the  cost  of  plastering  the 
room  in  the  last  example  be  reduced  if  there  are  3 
doors  8  ft.  by  4  ft.  and  3  windows  7  ft.  by  4  ft.? 

8.  It  costs  $108  to  plaster  the  walls  of  a  hall  15  ft. 
high  at  27c.  per  sq.  yd.    Find  the  perimeter  of  the  hall. 

9.  At  35c.  per  square  yard  find  the  cost  of  plaster- 
ing the  walls  of  a  rectangular  room  25  ft.  by  20  ft.  and 
10  ft.  high,  there  being  2  doors  7  ft.  by  5  ft.,  3  windows 
6  ft.  by  3  ft.  and  1  window  5  ft.  by  4  ft.,  deducting  for 
windows  and  doors. 
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IV.    PAPERING 

96.  Papering  is  much  like  carpeting,  it  being  neces- 
sary to  match  patterns.  In  practice,  the  exact  cost  of 
papering  a  room  is  seldom  determined.  The  approxi- 
mate cost  is  given,  making  a  liberal  allowance  for 
matching  and  for  doors  and  windows,  etc. 

Wall  paper  is  sold  in  single  rolls  8  yards  long  or  in 
double  rolls  16  yards  long.  It  is  usually  18  inches 
wide.  Fractional  parte  of  a  roll  are  not  sold  and  the 
dealer  will  not  cut  a  strip  lengthwise.  Borders  are 
sold  by  the  linear  yard. 

A  paper  hanger  usually  measures  around  a  room 
making  a  deduction  for  the  doors  and  windows.  If  the 
paper  is  18  inches  wide,  two  vertical  strips  are  re- 
quired for  each  yard  of  the  distance.  No  allowance 
for  matching  the  pattern  is  necessary  for  the  first 
•^rip.  In  the  succeeding,  strip  the  size  of  the  pattern 
somewliat  determines  the  allowance  for  matching. 
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EXERCISE  92 

1.  How  many  yards  of  paper  18  in.  wide  will  be 
required  for  a  room  20  ft.  long,  15  ft.  wide,  and  9  ft. 
high? 

2.  How  many  square  ft.  of  plain  paper  will  be  re- 
quired for  a  room  18  ft.  9  in.  long,  15  ft.  3  in.  wide, 
and  8  ft.  high? 

3.  Hovv'  many  yards  of  paper  18  inches  wide  will 
paper  the  ceiling  of  a  rectangular  room  24  ft.  by  21  ft.? 

4.  Find  the  cost  of  papering  the  walls  and  ceiling 
of  a  room  30  ft.  by  24  it.  and  12  ft.  high,  with  paper 
18  in.  wide,  at  25c.  per  roll  of  8  yd. 
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5.  How  many  rolls  of  paper  18  in.  wide  will  paper 
the  walls  and  ceiling  of  a  rectangular  room  27  ft.  by 
18  ft.  and  12  ft.  high? 

6.  Find  the  cost  of  papering  the  walls  of  an  irregular 
shaped  room,  the  walls  being  50  ft.,  20  ft.,  40  ft.,  and 
50  ft.  long,  and  the  room  18  ft.  high,  with  paper  18  in. 
wide,  at  25c.  per  single  roll. 

7.  How  much  cheaper  is  it  to  paper  the  walls  of 
a  room  14  ft.  8  in.  by  12  ft.  9  in.  with  double  rolls  that 
give  7  strips  each  than  with  single  rolls  that  give  3 
strips  each,  if  9  strips  are  allowed  for  openings,  the 
price  per  roll  being  15c.,  per  double  roll  30c.? 

8.  How  many  yards  of  paper  21  in.  wide  are  re- 
quired for  the  walls  of  a  room  25  ft.  by  20  ft.  and  10 
ft.  high,  there  being  2  doors  7  ft.  by  5  ft.  and  3  win- 
dows 6  ft.  by  3  ft.,  and  no  waste  of  paper? 

INTRODUCTORY    EXERCISE 

1.  Find  the  area  of  a  rectangular  surface  1  ft  by 
1  ft.;  2  ft.  by  1  ft.;  5  ft.  by  2  ft.? 

2.  What  is  the  area  of  a  face  of  a  board  6  ft.  lone 
and  1  ft.  wide? 

3.  How  many  square  feet  are  there  in  the  face  of 
a  board  12  ft.  long  and  2  ft.  wide? 

V.      MEASURING   LUMBER 

97.  Lumber  is  measured  by  the  board  foot,  which 
is  1  ft.  long,  1  ft.  wide,  and  1  in.  thick.     Lumber  less 
than  an  inch  thick  is  reckoned  as  if  it  were  1  in.  thick 
Thus,  a  board  16  ft.  long,  1  ft.  wide,  and  §.inch  thick 
IS  sold  for  16  ft.,  board  measure. 

Lumber  more  than  an  inch  thick  is  sold  by  the 
number  of  feet,  board  measure,  to  which  it  is  equiva- 
lent. Thus,  a  plank  16  ft.  long,  1  ft.  wide,  and  2  in. 
thick,  contains  32  ft.,  board  measure. 
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EXERCISE  93 

Find  the  number  of  board  feet  in  the  following: 

1.  A  board  12  fi.  long,  10  in.  wide,  and  1  in. 
thick. 

2.  A  board  18  ft.  long,  9  in.  wide,  and  1  in.  thick. 

3.  A  board  16  ft.  long,  10  in.  wide,  and  3  in. 
thick. 

4.  A  board  18  ft.  long,  16  in.  wide,  and  J-in. 
thick. 

5.  How  many  feet,  board  measure,  are  there  in  13 
planks  16  ft.  long,  9  in.  wide,  and  4  in.  thick? 

6.  How  many  feet,  board  measure,  are  there  in 
100  scantlings  18  ft.  long,  4  in.  wide,  and  4  in.  thick? 

7.  How  much  lumber  will  be  required  to  fence  a 
rectangular  lot  66  ft.  by  120  ft.  with  a  close  board 
fence  6  ft.  high? 

8.  A  pile  of  lumber  consists  of  540  boards,  each 
16  ft.  long,  12  in.  wide,  and  3  in.  thick.  How  many 
board  feet  are  there? 

9.  How  many  board  feet  are  there  in  a  load  con- 
sisting of  50  pieces  18  ft.  long,  8  in.  wide,  and  3  in. 
thick,  and  100  pieces  16  ft.  long,  9  in.  wide,  and  i-in. 
thick? 

10.  Find  the  cost  of  1000  planks  12  ft.  long,  10  in. 
wide,  and  3  in.  thick,  at  $24  per  thousand. 

11.  Find  the  cost  of  500  scantlings  16  it.  long,  4  in. 
wide,  and  3  in.  thick,  at  $20  per  thousand. 

12.  Find  the  cost  of  the  lumber  for  fencing  a  rec- 
tangular farm  880  yd.  long  and  880  yd.  wide,  with 
boards  6  in.  wide,  5  boards  high,  at  $15  per  thousand. 
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VI.    ROOFING 
INTRODUCTORY  EXERCISE 

1.  Observe  the  roof  of  a  house  covered  with  shingles 
or  slates. 

Describe  how  the  shingles  are  laid. 

How  many  rows  of  shingles  are  there  usually  in 
the  lowest  course? 

2.  If  possible,  measure  the  length  of  shingle  ex- 
posed to  the  weather. 

3.  Observe  a  bunch  of  shingles. 
How  are  they  packed  together? 

How  many  layers  are  there  on  each  end? 

4.  Measure  the  width  of  a  bunch  of  shingles. 

5.  If  a  shingle  is  4  in.  wide,  how  many  shingles 
are  there  in  one  row?  in  25  rows?  in  50  rows?  in  the 
bunch  ? 

98.  Shingles  are  considered  to  average  4  in.  in 
width,  and  are  generally  laid  4  in.,  ^  in.,  or  5  in.  to  the 
weather.  For  convenience  they  are  put  up  in  bunches 
consisting  of  25  layers  on  each  side,  20  in.  wide.  Thus 
there  are  5  shingles  in  a  layer  and  250  in  a  bunch. 
Four  bunches  of  shingles  laid  4  inches  to  the  weather 
cover  100  sq.  ft.,  or  a  square. 
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EXERCISE  94 

Find  the  number  of  shingles  to  cover  the  following:— 

1.  A    rectangular   surface   24   ft.    by    12   ft.,    the 
shingles  being  laid  4  in.  to  the  weather. 

2.  A   rectangular   surface   36   ft.   by    15   ft.,    the 
shingles  being  laid  5  in.  to  the  weather. 
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3.  A  rectangular  surface  40  ft.  by  16  ft.,  the 
shingles  being  laid  4  in.  to  the  weather. 

4.  The  two  sides  of  the  gable  roof  of  a  barn  40  ft. 
long,  and  each  slope  being  16  ft.  8  in.  wide,  the  shingles 
being  laid  5  in.  to  the  weather. 

5.  How  many  thousand  shingles  are  needed  for  a 
barn  with  a  gable  roof  60  ft.  long,  and  each  slope  be- 
ing 20  ft.  wide,  the  shingles  being  laid  4  «'n.  to  the 
weather? 

6.  It  requires  96  bunches  of  shingles  to  cover  a 
gable  roof  64  ft.  long.  How  wide  is  each  slope,  the 
shingles  being  laid  4  in.  to  the  weather? 

7.  It  requires  18  bunches  of  shingles  to  cover  a 
gable  roof  25  ft.  long.  How  wide  is  each  slope,  the 
shingles  being  laid  5  in.  to  the  weather? 

8.  At  15c.  per  square  foot,  what  will  a  tin  roof  for 
a  building  36  ft.  long  and  19  ft.  6  in.  wide  cost? 

9.  What  will  be  the  difference  in  cost  between  a 
gravel  roof  at  40c.  per  sq.  yd.,  and  a  tin  roof  at  10c. 
per  sq.  ft.,  thie  roof  being  45  ft.  long  and  16  ft. 
wide? 

,  10.  Find  the  cost  of  tinning  a  porch  roof  32  ft.  long 
7  ft.  6  in.  wide,  at  12c.  per  sq.  ft. 

EXERCISE  95 

Find  the  cubic  content  of  the  rectangular  solids 
whose  dimensions  are: — 

1.  8  ft.,  6  ft.,  5  ft.  3.  3  ft., 7  ft. 6  in.,  S  ft.  4  in. 

2.  2  ft.  6  in.,  5  ft.  4  in.,  7  ft.       4.  2  ft.,  3  ft.  6  in.,  5  ft. 

5.  How  many  bricks  will  be  required  to  build  a 
wall  45  ft.  long,  20  ft.  high,  and  15  in.  thick,  each  brick 
being  8  in.  long,  4  in.  wide,  and  3  in.  thick?  (No 
allowance  to  be  made  for  mortar.) 
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6.  What  will  it  cost  to  put  a  stone  foundation  under 
a  barn  36  ft.  long  by  24  ft.  wide,  at  $2  a  cubic  yard, 
the  wall  being  7  ft.  high  and  2  ft.  thick? 

7.  The  length  and  breadth  of  a  tank  are  60  ft.  and 
42  ft.,  respectively.  Find  the  depth  in  order  that  it 
may  contain  840  cu.  yd. 

8.  The  breadth  and  thickness  of  a  beam  are  20  in. 
and  15  in.,  respectively.  P'ind  the  length  of  a  piece 
which  contains  10  cu.  ft. 

9.  How  many  cords  of  wood  are  there  in  a  pile  50 
It.  long,  16  ft.  high,  and  5  ft.  wide? 

10.  How  many  cubic  feet  are  there  in  a  tank  9  ft. 
a  in.  long,  5  ft.  3  in.  wide,  and  3  ft.  4  in.  deep? 

Vn      I.EVIEW    EXERCISES 
EXERCISE  96 

1.  A  farmer  gave  $43.50  for  sheep,  at  the  rate  of 
$7.25  for  3  sheep.     How  many  did  he  buy? 

2.  If  18  chickens  cost  $4.20,  how  much  will  3 
chickens  cost? 

3.  A  merchant  bought  9  pieces  of  cloth,  each  con- 
taining 50  yd.,  for  which  he  paid  $2317.50.  What  was 
the  cost  of  a  sin[^!e  yard? 

4.  A  banker  has  $20000  in  cash;  he  pays  for  50 
shares  of  stock,  at  $97.50  a  share,  and  100  shares  at 
$110  a  share.  How  many  shares,  at  $41.25  each,  can 
he  buy  with  the  remainder  of  his  money? 

5.  I  owe  $276  and  paid  $17.25  on  it.  How  many 
times  must  I  pay  such  a  sum  to  cancel  the  debt? 

6.  I  retail  envelopes  at  12c.  a  pack,  gaining  3c. 
on  each  pack  of  24.  What  did  they  cost  me  per 
thousand? 
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7.  A  grocer  sold  9760  lb.  of  flour  at  11.25  per  100 
lb.     What  was  the  amount  of  ihe  sale? 

8.  Messrs.  Smith  &  Co.  burn  in  their  store,  in  a 
year,  62560  cu.  ft.  of  gas.  What  is  their  gas  bill  for  a 
year,  at  $1.60  per  1000  ft.? 

9.  A  man  bought  a  quantity  of  coal  for  $250,  and 
by  retailing  it  at  $5.75  a  ton,  he  gained  $37.50.  How 
many  tons  did  he  buy? 

If.  The  charge  of  sending  a  telegram  to  a  certain 
place  is  40c.  for  10  words  and  5c.  for  each  additional 
word.      What  would  a  despatch  of  24  words  cost  me? 

11.  A  father  divided  his  property  worth  $4767  among 
his  three  sons.  A,  B,  and  C,  in  such  a  way  that  A  got 
as  much  as  B  and  C  together,  and  B  and  C  shared 
alike.     What  was  C*s  share? 

12.  If  the  continued  product  of  275,  376,  484,  and 
19«  ho.  divided  by  77x28x47x55,  what  will  be  the 
qu^       <t? 

13.  A  merchant  expended  $547.40  for  cloth.  He 
sold  a  certain  number  of  yards  for  $522,  at  $1.45  a 
yard,  and  gained  on  what  he  sold  $108.  How  many 
yards  did  he  buy,  and  how  much  did  he  gain  per  yard 
on  the  cloth  he  sold? 

14.  A  farmer  exchanged  390  bu.  of  wheat  worth 
$1.20  a  bushel  for  an  equal  number  of  bushels  of  bar- 
ley at  75c.  a  bushel,  and  oats  at  42c.  a  bushel.  How 
many  bushels  of  each  did  he  receive? 

15.  John  Turner  has  manufactured  in  4  years  7740 
pairs  of  shoes,  making  each  successive  year  250  pairs 
more  than  the  year  befo-e.  How  many  pairs  did  he 
manufacture  the  first  year? 
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CHAPTER  V 

FACTORS,  CANCELLATION,  MEASURES  AND 
MULTIPLES 

Section  I.    Factors 

INTRODUCTORY  EXERCISE 

1.  Divide  the  numbers  2,  4,  6,  8,  and  10  each  by  2. 

2.  What  is  the  remainder  in  each  case? 

99.  A  number  which  is  exactly  divisible  by  2  is  an 
^en  number. 

3.  Write  down  five  other  even  )>.umbers. 

4.  Divide  the  numbers  3,  5,  7,  9,  and  11  by  2. 

5.  What  is  the  remainder  in  each  case? 

100.  A  number  which  is  not  exactly  divisible  by  2  is 
an  odd  number. 

6.  Write  down  five  other  odd  numbers. 

7.  What  two  whole  numbers  other  than  1  and  the 
number  itself  will,  when  multiplied  together,  make 
4?  6?  9?  10?  15? 

101.  Numbers  like  4,  6,  9,  10,  and  15,  that  can  be 
formed  by  multiplying  together  two  or  more  integral 
numbers,  each  greater  than  1,  are  called  Composite 
Numbers. 

8.  Fmd  five  composite  numbers  greater  than  16. 

9.  What  are  the  only  two  whole  numbers  which, 
multiplied  together,  will  produce  2?5?7?11?13? 
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102.  Numbers  like  2,  5,  7, 11,  and  13.  that  cannot  be 
produced  by  multiplying  together  two  or  more  integral 
numbers,  each  greater  than  1.  are  called  Prim* 
Numbers. 

108.  The  numbers  that,  multiplied  together,  produce 
a  composite  number,  are  called  the  factors  of  that 
number. 

It.  Find  five  prime  numbers  greater  than  13. 

11.  Three  is  a  factor  of  6,  9.  12,  15,  24,  or  33.  Find 
the  other  factor  in  each  case. 

12.  Five  is  a  factor  of  15,  20,  25,  35,  55,  or  60.  Find 
the  other  factor  in  each  case. 

13.  Given  one  factor  of  a  number,  how  is  the  other 
factor  found? 

104.  A  factor  of  a  number  is  an  exact  divisor  of  that 
number. 

DIVISIBILITY   OF   NUMBERS 

There  are  various  tests  of  divisibility  of  Num- 
bers which  may  be  easily  illustrated.  The  following 
are  perhaps  the  most  useful: — 

105.  A  number  is  divisible  by  2  if  the  units  are  so 
divisible  or  if  it  ends  in  0.  Thus,  in  84  or  80+4  must 
be  divisible  by  2  if  4  is  so  divisible  because  80  is  divis- 
ible by  2. 

106.  A  number  is  divisible  by  5  if  it  ends  in  0  or  5. 

107.  A  number  is  divisible  by  3  if  the  sum  of  its 
digits  is  so  divisible.  Thus,  612  is  divisible  by  3. 
The  sum  of  the  digits  is  9  which  is  divisible  by  3. 

108.  A  number  is  divisible  by  4  if  the  number  repre- 
sented by  the  two  right  hand  figures  is  so  divisible. 
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109.  A  number  is  divisible  by  6  if  it  is  even  and  the 
sum  of  its  digits  is  divisible  by  3. 

1 1 0.  A  number  is  divisible  by  8  if  the  number  repre- 
sented by  the  three  right  hand  figures  is  so  divisible. 

111.  A  number  is  divisible  by  9  if  the  sum  of  its 
digits  is  so  divisible. 

EXERCISE  97 

1.  Which  of  the  following  numbers  are  exactly 
divisible  by  2,  *4,  or  8:— 880,  3027,  1356,  5214,  2005, 
4144,  125474,  1000,  3087,  4044,  1296? 

2.  Which  of  the  following  are  divisible  by  5: — 3127 
4203,  5125,  4300,  1003,  41250,  3225,  4527? 

3.  Which  of  the  following  are  divisible  by  3,  6  or  9: 
1236,  8228,  1239,  7117,  4344,  21476,  203640,  212486? 

PRIME  FACTORS 

112.  The  Prime  Factors  of  a  number  are  the  prime 
numbers  which,  when  multiplied  together,  will  produce 
it;  thus,  2,  2,  and  3  are  the  prime  factors  of  12. 

INTRODUCTORY  EXERCISE 

1.  What  are  the  prime  factors  of  12?  16?  15?  18?  35? 

2.  What  are  the  prime  factors  of  21?  25?  27?  32?  34? 

3.  What  are  the  prime  factors  of  30?  36?  42?  45?  60? 

4.  Name  the  prime  numbers  from  16  to  53;  from  53 

to  101. 

5.  What  prime  factor  is  found  in  both  6  and  9? 

*.  What  prime  factor  is  found  in  both  20  and  26? 

7.  What  prime  factor  is  common  to  12  and  30?  21  and 
28? 
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8.  What  prime  factor  is  common  to  35  and  50?  14 
and  70?  33  and  99?  42  and  48?  26  and  39? 

9.  To  resolve  a  number  into  its  prime  Factors. 

Example  1.     Find  the  prime  factors  of  105. 
3)105 


5)35 

7 

EXERCISE  98 

Find  the  prime 

factors  of: — 

1.       48 

6. 

160 

11. 

855 

2.       72 

7. 

325 

12. 

1155 

3.        81 

8. 

429 

13. 

1250 

4.      108 

9. 

27^ 

14. 

1024 

5.      175 

10. 

800 

15. 

1375 

EXERCISE  99 

What  prime  factors  are  common  to: — 

1.  50  and  70?  6.  63  and  147? 

2.  81  and  96?  7.  120  and  600? 

3.  40  and  54?  8.  315  and  525? 

4.  27  and  72?  9.  500  and  600? 

5.  72  and  112?  10.  360  and  480? 

EXi-RCISE  100 

1.  Write  the  numbers  less  than  50  of  which  7  is  a 
factor. 

2.  Write  the  numbers  between   200  and   300  of 
which  13  is  a  factor. 

3.  Make  a  list  of  numbers  from  1  to  40  that  have 
6  for  a  factor. 
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4.  What  is  the  right-hand  figure  of  the  numbers 
which  have  5  for  a  factor? 

5.  Make  a  list  of  numbers  from  1  to  130  that 
have  9  for  a  factor. 

6.  Find  the  sum  of  the  digits  of  each  of  the  numbers 
selected  in  example  5  and  divide  each  result  by  9. 
What  is  the  remainder  in  each  case? 

7.  Write  the  odd  numbers  between  20  and  40. 

8.  Write  down  all  numbers  less  than  144  of  which 
11  is  a  factor.  , 

9.  Find  the  largest  factor  other  than  the  number 
itself  of  each  of  the  following  numbers: — 18,  42,  729, 
579,  913. 

Section  II.     Cancellation 
INTRODUCTORY  EXERCISE 

1.  Divide  24  by  6. 

Divide  both  24  and  6  by  2.  Find  how  many 
times  the  quotient  12  contains  the  quo- 
tient 3. 

In  this  example,  what  is  the  effect  upon  the 
answer  of  dividing  both  divisor  and  divi- 
dend by  2? 

2.  Divide  105  by  35. 

Divide  both  105  and  35  by  5.  Find  how  many 
times  the  quotient  21  contains  the  quotient 
7. 

In  this  example,  what  is  the  effect  upon  the 
answer  of  dividing  both  divisor  and  divi- 
dend by  5? 

3.  What  is  the  effect  upon  the  result  of  rejecting 
equal  factors  from  both  divisor  and  dividend? 
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118.  The  process  of  shortening  op>erations  in  division 
by  rejecting  or  cancelling  equal  factors  common  to 
both  dividend  and  divisor,  is  Cancellaiion. 

Divide  18x36x48  by  24x54x12. 


Example  1. 

13  2 
18  X  36  X  48 
24x54x12" 

1   3   1 


1x3x2  1x1x2 


1x3x1 
1 


1x1x1 


2. 


EXERCISE  101 

1.  Divide  16x4x5  by  8x2x10. 

2.  Divide  7x96x6  by  14x3x8. 

3.  Divide  9x7x16x16  by  21x32x2. 

4.  Divide  27x12x14  by  9x4x7. 

5.  Divide  72x45x140  by  18x24x35. 

6.  Divide  24x32x36x144  by  64x108x8. 

7.  How  many  yards  of  muslin,  worth  12c.  a  yard, 
may  be  bought  for  16  lb.  of  butter,  worth  15c.  a  pound? 

8.  How  many  bushels  of  potatoes  at  75c.  a  bushel 
must  a  farmer  give  for  36  yd.  of  carpet  worth  $1.50  a 
yard? 

9.  A  tailor  bought  12  pieces  of  cloth,  each  con- 
taining 22  yd.,  worth  $2.25  a  yard;  he  made  27  suits 
of  clothes.  How  much  must  he  get  per  suit  so  as  not 
to  lose? 

10.  If  a  farmer  exchanged  75  bu.  of  wheat  at  72c.  a 
bushel  for  cloth  at  40c.  a  yard,  how  many  yards  does 
he  get? 

11.  Three  pieces  of  cloth  containing  30  yd.  each, 
worth  $5  a  yard,  were  exchanged  for  5  pieces  of  cloth 
containing  45  yd.  each.  What  was  the  second  kind 
worth  per  yard? 
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Section  III.    The  Highest  Common  Factor 
INTRODUCTORY  EXERCISE 

1.  With  what  lengths  of  stick  can  a  distance  of 
6  ft.  be  exactly  measured?  One  of  9  ft?  One  of  8  ft? 
One  of  5  it.? 

2.  What  units  will  measure  12  lb.?  15  lb.?  20  lb.? 

3.  What  units  of  measure  are  common  to  both 
112  and  $15?  to  $20  and  $25?  to  $20  and  $30? 

4.  What  lengths  of  stick  will  exactly  measure  24 
ft.  or  30  ft.?  20  ft.  or  25  ft.?  24  ft.  or  28  ft.? 

5.  What  are  all  the  measures  of  15?  of  16?  of  18? 
of  20? 

6.  What  are  all  the  factors  of  15?  of  16?  of  18?  of 
20? 

7.  Compare  the  measures  of  a  number  with  its 
factors. 

8.  Find  all  the  common  measures  of  24  and  30, 
of  24  and  32;  of  24  and  36. 

INTRODUCTORY   EXERCISE 

Name  a  common  factor: — 

1.  Of  6  and  9. 

2.  Of  12  and  10. 

3.  Of  27  and  24. 
What  is  the  highest  common  factor: — 

7.  Of  12  and  10?  10.  Of  24  and  72? 

8.  Of  20  and  15?  ii.  Of  24  and  12? 

9.  Of  25  and  50?  12.  Of  72  and  144? 

1 14.  A  number  that  will  exactly  divide  each  of  two  or 
more  numbers,  is  a  Common  Factor  of  these  numbers. 


4.  Of  16  and  20. 

5.  Of  12  and  18. 

6.  Of  16  and  40. 


Factors,  Measures  and  Multiples 


147 


116.  The   largest    number   that  will  exactly  divide 
each  of  two  or  more  numbers,  is  the  Highest  Common 
Factor     (H.C.F.)     or    Greatest    Common     Measure, 
(G.C.M.)  of  these  numbers. 
Name  a  common  factor: — 

13.  Of  12  and  35.  16.  Of  36  and  55. 

14.  Of  15  and  28.  17.  Of  28  and  45. 

15.  Of  24  and  35.  18.  Of  55  and  56. 

116.  Numbers  that  have  no  common  factor  other 
than  one,  are  said  to  be  Prime  to  one  another. 

Example  1.     Find  the  highest  common  factor  of 
24,  36  and  54. 

The  following  method  is  the  one  commonly  adopted 
for  small  numbers: — 

The  prime  factors  of  24  are:  2x2x2x3. 

The  prime  factors  of  36  are:  2x2x3x3. 

The  prime  factors  of  60  are:  2x2x3x5. 

The  common  factors  are :  2,  2,  3. 

The  H.C.F.  is  2x2x3  =  12. 
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EXERCISE  102 
Find  the  H.C.F.  or  G.C.M.  by  using  prime  factors 


1.  24  and  90. 

2.  36  and  84. 

3.  48  and  128. 

4.  65  and  143. 

5.  42  and  189. 

6.  15,  20,  30. 

7.  16,  20,  24. 


8.  24,  96,  80. 

9.  28,  56,  42. 

10.  30,  50,  60. 

11.  84,  126,  210. 

12.  120,  240,  72. 

13.  44,  110,  77. 

14.  75,  300,  450. 


148 


Elementary  Arithmetic 


J 


ji! 


The  method  of  finding  the  H.C.F.  by  factors  is 
tedious  when  the  numbers  are  large  and  the  factors 
are  not  readily  detected. 

To  find  the  H.C.F,  when  the  numbers  are 
large,  by  the  method  of  successive  divisions, 

Find  H.C.F.  or  G.C.M.  of  52  and  91. 

62)91(1 
52 

«  39)52(1 

39 

13)39(3 
39 

This  depends  on  the  following  principle: — 

Any  number  that  will  divide  two  other  numbers  will 
divide  their  sum  or  difference. 

13  is  a  divisor  of  39  and,  therefore,  of  13+39  or  52. 
Since  it  divides  39  and  52  it  also  divides  39+52  or  91 ; 
13  is  therefore  a  divisor  or  factor  of  52  and  91. 

It  is  also  the  Greatest  Common  Factor.  If  not, 
let  a  greater  number  divide  52  and  91,  it  will  then 
divide  39,  their  difference,  and  dividing  39  and  52  it 
will  also  divide  their  difference,  or  13.  That  is,  a 
greater  number  than  13  will  divide  13,  which  is  im- 
possible. 13  is,  therefore,  the  Greatest  Common 
Divisor  or  H.  C.  F.  of  52  and  91. 

Hence,  to  find  the  H.  C.  F.  of  two  numbers, 

(1)  Divide  the  greater  number  by  the  lesser. 

(2)  Divide  the  lesser  by  the  remainder. 

(3)  Divide  the  first  remainder  by  the  second,  and  con- 
tinue this  process,  always  dividing  the  last  divisor  by 
the  last  remainder.  The  last  remainder  which  divides 
the  preceding  divisor,  is  the  Greatest  Common  Divisor  or 
Highest  Common  Factor. 
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To  find  the  H.  C.  F.  of  more  than  two  numbers, 
first  find  the  H.  C.  F.  of  two  of  them;  then  find  the 
H.  C.  F.  of  the  common  factor  thus  found  and  a  third 
number;  and  so  on  through  all  the  numbers.  The 
last  common  factor  found  will  be  the  H.  C.  F.  of  all 
the  numbers. 

In  finding  the  H.  C.  F.  by  the  method  of  successive 
divisions  emphasis  should  be  placed  upon  the  mechan- 
ical process  and  not  upon  the  understanding  of  the 
process. 

EXERCISE  103 


Find  the  H.  C.  F.  of  :— 

1.  115  and  161. 

2.  333  and  592. 

3.  697  and  820. 

4.  392  and  672. 

5.  405  and  900. 


6.  1220  and  2013. 

7.  6006  and  3318, 

8.  2871  and  4213. 

9.  1435,  1084  and  2135. 
10.  14385,  20391  and  49287. 
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EXERCISE  104 

1.  A  man  has  two  logs  which  he  wishes  to  cut  into 
boards  of  equal  length;  one  is  24  ft.  and  the  other  is 
16  ft.  long.  What  is  the  greatest  length  into  which 
the  boards  can  be  cut? 

2.  What  is  the  greatest  equal  length  into  which 
two  trees  can  be  cut,  one  being  105  ft.  in  length  and  the 
other  84  ft.? 

3.  Three  pieces  of  carpet,  of  48  yd.,  64  yd.,  and  80 
yd.,  respectively,  if  cut  into  the  longest  possible  equal 
lengths,  will  exactly  fit  a  parlor  floor,  each  piece  being 
the  length  of  the  parlor.     How  long  is  the  parlor? 
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4.  A  grocer  has  136  qt.  of  strawberries,  and  52  qt.  of 
plums  which  he  wishes  to  put  into  boxes,  each  box  to 
hold  the  same  number  of  quarts  and  the  largest  number 
possible.    How  many  quarts  may  be  put  into  each  box? 

9.  A  certain  school  consists  of  132  pupils  in  the 
lower  school,  and  9P  in  the  upper  school.  How  might 
each  of  these  be  divided  so  that  the  whole  school 
should  be  distributed  into  equal  sections  ? 

6.  Jack  has  475  lb.  of  sugar  and  Tom  has  817  lb. 
to  put  up  into  parcels  of  the  same  weight.  Find  the 
fewest  number  of  parcels  each  must  put  up. 

7.  Find  the  largest  number  that  will  divide  661, 
876,  and  1004,  leaving  as  remainders  10,  16,  and  17, 
respectively. 

8.  Two  journeys  of  945  mi.  and  864  mi.  are  portion- 
ed into  equal  daily  distances.     Find  the  daily  journey. 

9.  Two  cisterns  are  of  4672  gal.  and  5088  gal., 
respectively.  Find  the  largest  barrel  capable  of 
measuring  both  cisterns. 

10.  A  farmer  has  two  farms,  640  rd.  bv  480  rd.,  and 
680  rd.  by  560  rd.,  respectively.  He  desires  to  lay 
them  out  in  square  fields  of  the  largest  side  possible. 
Find  the  length  of  the  side  in  yards. 

11.  A  farmer  has  three  fields  containing  24  a.,  30  a., 
and  42  a.  He  wishes  to  cut  them  into  smaller  fields  of 
an  equal  number  of  acres  each.  How  large  will  the 
fields  be  and  how  many  will  there  be  if  they  are  the 
largest  possible  ? 

12.  Three  pieces  of  lead,  weighing  respectively  24  oz., 
32  oz.,  and  40  oz.,  were  cast  without  waste  into  balls  of 
equal  weight  and  as  heavy  as  possible.  What  was  the 
weight  of  each  ball  ? 
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Section  IV.    Least  Common  Multiple 

1.  What  number  is  three  times  6?  four  times  7? 
eight  times  9? 

117.  A  Multiple  of  a  given  number  is  a  number  which 
is  one  or  more  times  that  number.  Thus,  15  is  a  mul- 
tiple of  5,  28  is  a  multiple  of  7,  and  72  is  a  multiple  of  9. 

2.  Write  down  the  first  eight  multiples  of  3,  5,  6, 

7,  8,  9  and  11. 

Why  are  these  numbers  multiples  of  3,  5,  6,  7, 

8,  9  and  11? 

3.  The  following  is  a  list  of  the  first  15  multiples  of 
2,  3  and  4  respectively : — 

2,  4,  6,  8,  10,  12,  14,  16,  18,  20.  22,  24,  26,  28,  30. 

3,  6,  9,  12,  15,  18,  21,  24,  27,  30,  33,  36,  39,  42,  45. 

4,  8,  12,  16,  20,  24,  28,  32,  36,  40,  44,  48,  62,  56,  60. 
Which  of  the  multiples  of  2  are  also  multiple  i  of  3? 
What  multiples  have  2,  3  and  4  in  common?    These 

multiples,    12,    24,    36,    and    48    are   called    Common 
Multiples  of  2,  3,  and  4. 

Which  of  these  four  common  multiples  is  the  least? 
This  multiple  12,  is  called  the  Least  Common  Multiple 
of  2,  3,  and  4. 

118.  A  Common  Multiple  of  two  or  more  numbers 
is  a  number  which  is  one  or  more  times  each  of  the 
given  numbers. 

119.  The  Least  Common  Multiple  (L.  C.  M.)  of  two 
or  more  numbers  is  the  least  number  which  is  one 
or  more  times  each  of  the  given  numbers. 

Example  1.     Find  the  L.  C.  M.  of  15,  24,  36.  and  42. 
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Solution  :-16.3x6.  36-2x2x3x3. 

24-2x2x2x3.       42-2x3x7. 

«h  Jil**  Ml'  ^'  ^.'  °^J^^  numbers  must  be  a  number 
numbers.    There  must  be  three  2's  because  there  are 

th^T^K";  ^^'    '^•^''^  '""^^  ^'  '^°  3's  because 
th«^  are  tha    many  m  36.     There  must  be  a  factor. 

L^    r^m     >'  u"**  *  ^^^'°'  ^'  ^'  ''  "  »"  42.     Hence 
X7-2620  numbers  will  be  2x2x2x3x3x6 

EXERCISE  106 

Find  by  using  the  prime  factors  the  L.  C.  M.  of — 

2    ^l'  II  \l'  *•  ^^'  ^«'  35. 

•     **•  ^'  ^2.  6.  960,  720,  840. 

n„7*i%T™°u  r'*'^**  °^  '*^°^'"K  ^he  fact  , 
and  of  finding  the  L.  C.  M.  of  two  or  more  num  .:rs 
IS  as  follows: — 


2)16,  24,  36.  42 

2)T6,  12,  18.  21 

3)16.    6.    9.21 

6,    2,    3.    7 


Here  2,  2,  3,  are  the  prime 
factors  common  to  two  or 
more  of  the  numbers,  and 
o,  2,  3,  7  arc:  the  factors 
not  common. 

L.  C.  M.-J>vc2x3x5x2x3x7-2520. 
Find  how  many  times  the  L.  C.  M.  of  15,  24   36 
and  42  contains  each  of  the  numbers.  ' 

EXERCISE  106 
Find  the  L.  C.  M.  :— 

\'?!rit^^^''^^-  '•  Of  5,  9,  12  and  15. 

f-^f'i«^"d30.      7.  Of  12,  15,  18  and  24. 

!*n  ^ior^*^*'       8-  Of  22.  55,  77  and  110. 
*•  ^  iJ- f^  ^"d  30.      9.  Of  15,  30,  42  and  72. 
5.  Of  24,  30  and  36.     „.  Of  21,  54,  56  and  84 
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Section  V.     Exercises 
EXERCISE  107 

hv  h  "^^V  'f/*"^  '^^"  ""'"*'^''  ^^»^h'  divided  by  8. 

by  12.  or  by  14,  gives  m  each  case  the  remainder  6?       /Z3 

2.  What  is  the  least  sum  of  money  for  which  I  can 
purchase  sheep  at  $6,  or  cows  at  $28,  or  horses  at  $160  ^ 
a  head?  "^^^^ 

fuJ'  ^M  '  ".  ^^^  '^^''  """'^''  °f  bushels  of  wheat 
that  would  make  an  exact  number  of  full  loads  for  three 

load7  ""'  ''"'P^^^'^^'y'  24  bu.,  30  bu.,  or  36  bu.  a    j^,  4.. 

4 

4.  What  is  the  least  numutr.  of  cents  with  which 
you  could  buy  an  exact  number  of  lemons  at  6c.  each      V 
or^oranges  at  8c..  or  bananas  at  lOc,  or  pineapples  a^     '^  "^^ 

«.  How  many  bushels  would  fill  a  number  of  barrels  ^ 

eac,  contaimng  3  bu.,  or  a  number  of  sacks,  each  con- 
aming  4  bu.,  or  a  number  of  casks,  each  containing 
14  bu.,  the  quantity  to  be  the  same  in  each  case,  and         *^ 
the  smallest  possible? 

6.  What  must  be  the  capacity  of  a  cask  which  can     ,^  ,.^> 
be  emptied  exactly  by  measures  of  3  pt.,  1  qt..  2  qt      ^ 

1  pt.,  3  qt.  1  pt..  and  1  gal.?  ^  m  • 

7.  What  is  the  least  size  of  a  farm  that  may  be 

divided    into    13-acre   lots.    14-acre    lots,    or   21.acre       ^'^^  ^ 

cn„W  ^'"iliiJ^.  '^^'*  '^'^^''''^^  °^  ^  ^'"^^'■"  «>  that  it  i 

could  be  filled  m  an  exact  number  of  minutes  by  each     r»B  W 
of  three  pipes  which  supply  42  gal.,  63  gal.,  or  147  gal  ^ 

per  minute.  * 
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CXKRCIM  IM 


1.  A  fanner  sold  4  loads  of  apples,  each  containing 
16  bbl.,  and  each  barrel  3  bu.,  at  60c.  a  bushel.  He 
received  as  payment  6  bbl.  of  pork,  each  weighing  200 
lb.     What  was  the  pork  worth  -i  pound?  1*- 

2.  The  product  of  two  numbers  is  152368,  and  7  (i,jfi 
times  one  of  them  is  2996.     What  is  the  other  one?    Jd* 

3.  How  :  ^any  rails  will  enclose  a  field  7163  ft.  long 
by  3316  ft.  wide,  provided  the  fence  is  straight,  6 
rails  b'feh,  the  rails  of  equal  length,  and  the  longest 
thrj  can  be  used?     ^^'^^'^^  ^^-^^  '''"'^ 

4.  A  farmer  exchanged  9  tubs  of  butter,  each  con- 
taining 66  lb.,  worth  25c.  per  pound,  for  4  chests  of 
tea,  each  containing  42  lb.  What  was  the  tea  worth 
per  pound?  >^'* 

».  What  is  the  smallest  sum  of  money  with  which 
I  can  buy  sheep  at  $5  each,  cows  at  $24  each,  oxen  at^ 
$64  each,  or  horses  at  $135  each?  v^/<^ 

6.  Divide  the  continued  product  of  51,  72,  144,  972,^ 
and  750  by  the  continued  product  of  9,  17,  18,  24,  36, 
and  45.  J*<^^ 

7.  Find  the  least  number  which,  divided  by  1595, 
2630,  or  3168,  will  leave  the  tame  remainder,  719.  /oKhJJi'^f 

8.  The  following  are  the  prime  factors  of  a  number: 
2,  2",  3,  5,  5,  7,  11,  11.  13,  19,  89,  and  227.  Find  the 
number.        /Jt^/ SJJ3  fS/^ff 

9.  State  the  rule  for  finding  the  H.  C.  F.  of  two 
numbers,  and  find  the  H.  C.  F.  of  1287000  and  504604.   j, 

10.  The  fore  and  hind  wheels  of  a  carriage  are  12 
and  16  feet  in  circumference.  Find  the  least  number 
of  revolutions  of  each  that  will  give  the  same  length. 


CHAPTER  VI 
FRACTIONS 

Section  I.    Dbpinitions  and  Rbductions 

I.   A  FRACTION  AND  ITS  TERMS 
INTRODUCTORY   EXERCISE 

1.  If  12c.  are  divided  equally  between  Jack  and 
Tom,  how  many  cents  will  each  receive?  What  part  of 
the  money  does  each  receive?  How  do  you  find  the 
half  of  12c.? 

2.  Draw  a  line  8  in.  long  and  divide  it  into  two 
equ; '  parts.  How  many  inches  are  there  in  each  part? 
What  part  of  the  whole  line  is  in  each  part  ?  How  do  you 
find  the  half  of  8  in.? 

3.  Find  the  half  of  18  in.;  of  24  in.;  of  36  in.;  of  16 
acres;  of  38  acres;  of  $46. 

4.  How  is  the  half  of  anything  found?  How  <^o  you 
divide  anything  into  halves?  How  many  half  feet  are 
there  in  1  ft.?  half  dollars  in  $1?  half  inches  in  1  in.? 

5.  Find  the  sum  of  one-half  of  $18,  one-half  of  $24, 
and  one-half  of  $40. 

6.  Add  together  one-half  of  26  acres,  one-half  of 
42  acres,  one-half  of  100  acres,  and  one-half  of  48  acres. 

7.  From  one-half  of  16  acres  take  one-half  of  10  aatea. 

8.  From  $15  take  the  sum  of  one-half  of  $6  and 
one-half  of  $10. 

9.  How  much  is  6  times  one-half  of  18  lb.? 

It.  How  often  is  one-half  of  12  mi.  contained  in  48  mi.  ? 
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INTRODUCTORY   EXERCISE 

1.  Divide  a  line  8  in.  long  into  4  equal  parts. 
3.  How  many  inches  are  there  in  each  part? 

3.  What  part  of  the  whole  line  is  each  part? 

4.  What  part  of  the  whole  line  is  one  of  the  parts? 
two  of  the  parts?  three  of  the  parts?  four  of  the 
parts. 

5.  Find  the  quarter  of  12  in.;  of  16  in.;  of  24  a.;  of 
40  acres. 

6.  How  is  tiie quarter  of  anything  found?  How  do 
you  divide  anything  into  quarters?  How  many  quarter- 
dollars  are  there  in  1  dollar?  quarter  ft.  in  1  ft.?  quarter- 
inches  in  1  in. 

7.  Divide  a  circle  into  fourths,  or  quarters. 

8.  Fold  a  sheet  of  paper  into  fourths,  or  quarters, 
having  the  folds  run  lengthwise.  Fold  a  sheet  of 
paper  into  fourths,  having  the  folds  run  crosswise. 

9.  Find  the  sum  of  one-fourth  ot  $20,  and  one- 
fourth  of  $36. 

INTRODUCTORY  EXERCISE 

1.  Divide  a  12  in.  line  into  halves  by  a  line. 
Divide  it  into  quarters  by  shorter  lines. 

How  many  inches  are  there  in  half  the  whole 
line?  in  one  quarter  the  whole  line? 

2.  Compare  half  the  whole  line  with  one-quarter 

of  it. 

3.  Compare  one-fourth  of  the  whole  line  with  one- 
half  of  it. 

4.  How  many  fourths  are  there  in  one-half  the  line? 

5.  Compare  the  half  of  $36  with  the  quarter  of  $36. 
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6.  Compare  the  half  of  20  in.  with  the  quarter  of 

20  inches. 

7.  Find  the  sum  of  one-fourth  of  $20,  and  one- 
half  of  $30. 

8.  From  one-half  of  40  bushels  take  one-fourth  of 
36  bushels. 

9.  To  one-fourth  of  12  inches  add  one-half  of  12 
inches. 

INTRODUCTORY  EXERCISE 

1.  Draw  a  line  12  in.  long  and  divide  it  into  three 
equal  parts.  Wha*  is  the  length  of  each  part?  What 
part  of  the  whole  line  is  each  part?  What  part  of  the 
whole  line  are  two  of  the  equal  parts?  three  of  the 
equal  parts? 

2.  Draw  a  square  6  in.  long,  and  divide  it  into  thirds. 

3.  Draw  a  rectangle  9  in.  long  and  3  in.  wide,  and 
divide  it  into  thirds. 

4.  Find  one-third  of  $15 ;  of  24  hr. ;  of  30  a. ;  of  18  qt. 

5.  How  is  the  third  of  anything  found?  how  do  you 
divide  anything  into  thirds?  how  many  thirds  of  a 
dollar  are  therein  1  dollar?  thirds  of  a  foot  in  1  ft.?  thirds 
of  a  yard  in  1  yd.? 

6.  Find  two-thirds  of  $9;  of  12  hr.;  of  15  pens;  of 

21  yd. 

7.  Find  one-third  of  $12,  and  compare  it  with  one- 
fourth  of  $12. 

8.  Compare  one-third  of  18  bu.  with  one-half  of  18  bu. 

9.  Find  the  sum  of  one-third  of  $12,  one-third  of 
$18,  and  one-third  of  $24. 

!•.  Find  the  sum  of  one-third  of  36  in.  and  two- 
thirds  of  36  in.? 
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INTRODUCTORY  EXERCISE 

1.  Divide  a  line  12  in.  long  into  halves;  then  into 
thirds;  and  then  into  quarters. 

How  does  one-half  the  line  compare  with  one- 
third  of  it?  one-third  with  one-quarter  of  it? 

2.  How  many  halves  are  there  in  the  line?  How 
many  thirds?  How  many  quarters? 

3.  Find  the  sum  of  two-thirds  of  12  pens,  three- 
quarters  of  16  (pens,  and  one-half  of  8  pens. 

4.  From  one-third  of  $21  take  three-quarters  of  $8. 

5.  If  a  line  is  divided  into  three  equal  parts,  what  is 
one  of  the  equal  parts  called? 

6.  If  a  line  is  divided  into  four  equal  parts,  what  is 
one  of  the  equal  parts  called? 

7.  If  a  line  is  divided  into  five  equal  parts,  what  is 
one  of  the  equal  parts  called?  two  of  them?  three  of 
them?  four  of  them?  five  of  them? 

8.  What  is  the  name  of  one  of  the  equal  parts  when 
a  line  is  divided  into  6  equal  parts?  into  8  equal  parts? 
into  10  equal  parts? 

9.  A  whole  thing  is  equal  to  how  many  halves  of  it? 
to  how  many  thirds  of  it?  to  how  many  fourths  of  it? 
to  how  many  eighths  of  it?  to  how  many  twelfths  of  it? 

10.  Find  the  difference  in  length  between  three-eighths 
of  a  line  16  in.  long,  and  three-fourths  of  the  same  line. 

11.  State  how  to  obtain  the  following  parts  of  any- 
thing:—One-half,  one-quarter,  two-quarters,  three- 
quarters,  one-third,  two-thirds,  one-fifth,  three-fifths. 

120.  Such  portions  of  a  thing  are  called  fractions  of 
that  thing.  Hence  a  fraction  of  anything  is  one  or 
more  of  the  equal  parts  into  which  it  has  been  divided. 
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Fractional  Units  Resulting  from  Division 

In  Section  I  Chapter  II  we  called  attention  to 
Abstract  Untts  and  Concrete  Units,  or  Number  and  Quan- 
tity. In  Addition,  Subtraction  and  Multiplication  the 
operation  can  always  be  completely  performed,  and  the 
resultmg  numbers  of  quantities  are  of  the  same  kind  as 
those  appearing  in  the  processes.  That  this  is  not  always 
true  of  Division  will  be  seen  in  the  following  example  •— 
Example  1.  If  13  apples  be  divided  among  4 
girls,  how  many  apples  will  each  receive?  Each  girl 
will  receive  one-fourth  of  13  apples. 

In  dividing  the  apples  among  the  4  girls  we  see  that 
each  girl  receives  3  apples  and  that  one  apple  re- 
mains.    If  the  division  is  carried  on  each  girl  will  re- 
ceive one-fourth  of  the  remaining  apple  so  that  each  will 
receive  3  apples  and  one-fourth  of  an  apple  whichmay  be 
expressed  3}  apples.  Read  three  and  one-fourth  apples 
We  have  in  this  example  a  quantity  \  apple  and  as 
the  concrete  unit  is  1  apple,  and  \  the  measure  of  the 
quantity  \  apple   it  is  therefore  a  number.     Such  a 
quantity  is  called  a  Fractional  unit,  and  such  numbers 
f,  i,  4,  etc.,  Fractional  numbers,  or  fractions  to  dis- 
tinguish them  from  whole  numbers  such  as  2,  3  4  6  etc 
Example  2.     If  15  apples  were  divided  kniong  4 
girls,   how  many  apples  should  each  receive?     Each 
girl  will  receive  one-fourth  of  15  apples. 

Each  girl,  then,  receives  3  apples  and  3  apples  still 
remain  to  be  divided  up.  When  this  is  done  each  girl 
will  receive  3-fourths  of  an  apple  in  addition  to  what 
she  already  has,  making  3f  apples,  read  three  and 
three-fourths  apples.  I  apples  is  then  a  fractional 
number  or  a.  fraction. 

(The  above  examples  should  be  illustrated  con- 
cretely.) 
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EXERCISE  109 

1.  Find  4  of  15,  19,  17,  21,  25,  23. 

2.  Find  i  of  19,  23,  28,  35,  38,  31. 

3.  Find  i  of  17,  21,  27,  33.  35,  49. 

4.  Find  I  of  38,  43,  56,  64,  59,  62. 

5.  Find  i  of  74,  65,  68,  53,  71,  68. 

6.  Find  i  of  99,  91,  87,  75,  63,  52. 

7.  Find  tV  of  89,  102,  74,  69,  84,  B3. 

8.  Find  tV  of  87,  53  ft.  109  in.,  48  pounds. 

INTRODUCTORY  EXERCISE 

1.  What  is  the  unit  in  4?  in8bu.?in  12  in.?in5mi.? 

In  these  numbers  the  unit  is  a  whole,  and  these 
are  called  whole  or  integral  numbers. 

2.  What  is  the  unit  in  5-sixths?  in  3-fourths?  in  4- 
fifths  of  an  inch?  in  3-eighths  of  a  mile? 

In  these  nunibers  the  unit  is  fractional  and  the 
numbers  are  fractions. 

3.  What  determines  whether  a  number  is  whole  or 
fractional? 

What  is  the  unit  and  what  kind  of  a  number  is:— 

^    g  JjjP  7.  4-fifths  of  a  dozen? 

j"  9  n,i.?  8.  3-quarters  of  an  hr.? 

h.  9-twelfthsof  aninch?       9.  25? 

A  fractional  unit  is  expressed  by  placing  1  above  a 
short  line  and  the  number  which  shows  into  how  many 
equal  parts  the  prime  unit  is  divided  below  the  hne. 
Thus:  l-fourtb  is  written  J;    1-eighth  in.,  i  in. 

10   Write  in  figures  the  fractional  units  in  1-sixth; 
S-ninths;  7-twelfths  of  a  mi.;  5-twelfths  of  a  foot. 


Fractions 


161 


The  fraction  is  expressed  by  writing  the  number 
showing  how  many  fractional  units  are  to  be  con- 
sidered above  the  line  in  the  place  of  1.  Thus:  3- 
fourths  is  written  | ;  5-eighths,  f . 

11.  Express  the  following: — 5-sixths;  4-ninths  of  a 
min.;  T-twelfths  of  a  foot. 

121.  The  number  written  below  the  line,  which  ex- 
presses into  how  many  equal  parts  the  prime  unit  is 
divided,  is  called  the  Denominator,  or  name-giver. 

1 22.  The  number  written  above  the  line,  which  ex- 
presses how  many  of  the  fractional  units  are  included  in 
the  fraction,  is  called  the  Numerator,  or  number  teller. 

Read  the  following,  and  state  what  each  part  of 
the  fraction  tells: — 

12.  i  in.  14.  ^  lb. 

13.  *  yd.         15.  II 

Write  in  numerals: — 
2t.  Five-sixths  of  a  ft. 
21.  Five-ninths  of  an  hr. 


16 

.  f                   18. 

A 

17 

.  1  mi.           19. 

H 

22. 

Seven-twelfths. 

23. 

Three-fourths  of  a 

mi. 

Express  in  words: — 

24.  i  27.  I  hr. 

25.  f  28.  I 

26.  f  mi.  29.  ^  yd. 


3f .  f  week. 

31.  A  mi. 

32.  i 


INTRODUCTORY  EXERCISE 

Find  the  value  of  the  following: — 

1.  Kf+f  6-  ?+f-f 

2.  1-1  7.  5  limes  A 
'•  i+i+i  «•  4  times  A 
4.  ii-A-A  9.  H+4 


9.  I  mi.H-f  mi. 


If.  ^+Z 
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II.     PROPER     FRACTIONS,     IMPROPER     FRACTIONS,     AND 
MIXED   NUMBERS 

INTRODUCTORY  EXERCISE 

1.  (a)  Name  the  units  in  the  following: — ^  apple, 

i,  f  lb.,  $1,  ^  lb.,  t  hr. 
(jb)  How  does  the  value  of  each  fraction  compare 

with  that  of  the  primary  unit? 
(c)  How  does  the  numerator  of  each  fraction 

compare  with  the  number  expressing  its 

denominator? 

1 28.  Fractions  in  which  the  numerator  is  less  than  the 
denominator,  are  Proper  Fractions. 

2.  Name  all  the  proper  fractions  with  the  following 
denominators : — 3,  4,  6,  6,  and  8. 

i.  (a)  Name  the  units  in  each  of  the  following: — 
i.  h  h  apple,  $f . 

(b)  How  does  each  fraction  compare  with  its 

unit  in  value? 

(c)  Compare  the  numerator  of  each  fraction  with 

its  denominator. 

4.  (a)  Compare  the  value  of  the  following  fractions 

with  that  of  the  primary  unit: — |,  ^,  f, 
i  ft..  S|. 
(6)  Compare  the  numerator  of  each  with  its  de- 
nominator. 

i  24.  Fractions  in  which  the  numerator  is  equal  to  or 
greater  than  the  denominator,  are  Improper  Fractions. 

5.  Name  three  improper  fractions  having  4  for  de- 
nominator; having  5  for  denominator. 

6.  John  had  II ;  his  father  gave  him  %\  more.   How 
much  had  he  altogether?  How  is  11^  found? 


'1^ 
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7.  A  man  bought  4  a.  of  land  from  A  and  }  a.  from 
B.  How  much  land  did  he  buy?  How  is  4}  a.  found 
from  4  a.  and  }  a.? 

8.  Express  the  sum  of  6  and  f ;  of  4  and  f ;  of  3  and  |. 

126.  Numbers  like  6f,  4f,  and  3f,  consisting  of  a 
whole  number  and  a  fraction,  are  called  Mixed 
Numbers. 

9.  Using  the  numbers  4  and  7,  and  the  fractions  J, 
i,  and  f ,  form  as  many  mixed  numbers  as  possible. 

It.  Arrange  the  following  fractions  into  three 
classes  as  proper  fractions,  improper  fractions,  or 
mixed  numbers: 

I.   2i,   f,   i,   J,   2f,   3|,   y,   ^,   ^,  Y,   2|. 

III.   REDUCTION   OF  WHOLE  OR   MIXED   NUMBERS  TO 
IMPROPER   FRACTIONS 

INTRODUCTORY  EXERCISE 

1.  (c)  How  many  pints  are  there  in  3  quarts? 

(b)  How  many  halves  of  a  foot  are  there  in  3 
ft.?  in  6  ft.?  in  7  ft.? 

2.  (a)  How  many  pints  are  there  in  3  quarts  1  pt.? 
(6)  How  many  half-feet  are  there  in  3  f t.and  i  ft.  ? 

3.  (a)  How  many  quarts  are  there  in  6  gal.  3  qt!? 
(b)  How  many  quarters  are  there  in  $6|? 

4.  How  many  inches  are  there  in  5  ft.  8  in.? 
(b)  How  many  twelfths  are  there  in  5^? 

Reduce  8|  to  fourths: — 
Since  1-4  fourths. 

8-3  times  4  fourths -32  fourths. 
8} -32  fourths+3  fourths -35  fourths-^. 


'   1 
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9.  let 

If.  24f 
11.  184 
13.  2(Vt 


Reduce  to  improper  fractions: — 

1.  4i  5.  4f 

2.  5\  6.  7} 

3.  71  7.  8^ 

4.  7*  8.  5tV 

13.  How  are  mixed  numbers  reduced  to  improper 
fractions? 

14.  A  man  flivided  f8f  equally  among  5  boys.    How 
many  quarter  dollars  did  each  receive? 

15.  How  many  lots,  each  containing  |  a.,  would  7^ 
a.  make? 


1^  if 


•  fm 
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IV.  reduction  of  improper  fractions  to  whole  or 

MIXED   NUMBERS 
EXERCISE  111 

1.  How  many  yards  are  there  in  6  ft.?  in  15  ft.? 

2.  How  many  feet  are  there  in  J  ft.?  ia  ^  ft.? 

3.  How  many  dollars  are  there  in  $^?  in  y?  in  ^f 

4.  How  many  units  are  there  in  f  ?  in  Jg^?    in  J^? 

5.  How  many  dollars  will  be  needed  to  give  each 
of  25  boys  $\? 

6.  How  many  unit^  are  there  in  y?  in  ^7  inV 
In|. 

Reduce  th^  following  fractions  to  whole  or  mixed 
numbers : — 

7.  ^  10.  ^  13.  ifi  16.  W 

8.  ^  11.  H*  14.  H^  17.  W 
9.^              12.  J^              J5.W  18-  W 
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V.    REDUCTION    TO   LOWEST    TERMS 
INTRODUCTORY  EXERCISE 
1.  Draw  a  line  8  in.  long  and  divide  it  into  fourths. 
Ho^  many  inches  are  there  in  each  quarter  of  the  line? 
By  shorter  cross  lines,  divide  the  line  into  eighths. 
How  many  inches  are  there  in  each  eighth  of  the  line? 

How  many  eighths  of  the  line  are  equal  to  one- 
quarter  of  it? 

How  does  the  quarter  of  the  line  compare  with  an 
eighth  of  it? 

How  does  an  eighth  of  that  line  compare  with  the 
quarter  of  it? 

How  many  eighths  are  there  in  two-quarters? 

2.  Divide  a  line  6  in.  long  into  halves  and  also  into 
sixths.  How  many  inches  are  there  in  half  the  line? 
in  one-sixth  of  it? 

How  does  half  the  line  compare  with  one-sixth  of 
the  line? 

How  does  one-sixth  of  the  line  compare  with  one- 
half  of  the  line? 

3.  Divide  a  line  6  in.  long  into  thirds  and  also  into 
sixths. 

.    How  many  inches  are  there  in  one-sixth  of  the  line? 
in  one-third  of  the  line? 

How  does  one-third  of  the  line  compare  with  one- 
sixth  of  it? 

How  does  one-sixth  of  the  line  compare  with  one- 
third  of  it? 

4.  How  many  ninths  are  there  in  one-third?  in 
two-thirdi? 
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Examine  these  diagrams  to  determine  the  following: 


5.  How  many  twelfths  are  there  in  one-third?  in 
two- thirds? 

6.  How  many  twelfths  are  there  in  one-sixth?  in 
two-sixths?  in  three-sixths?  in  four-sixths? 

7.  How  many  fifteenths  are  there  in  one-third?  in 
two- thirds?     < 

8.  Show   that   6-fifteenths  are  equal   to   1-third; 
that  4-twelfths  are  equal  to  1-third. 

9.  Prove   i-A,   l-H;   *-A- 

It.  Compare  J  with  \\  \  with  J;  \  with  i;  |  with  \. 

11.  What  has  been  done  to  both  terms  of  J  to  pro- 
duce I?  of  i  to  produce  f?  of  f  to  produce |?  of  \  to  pro- 
duce }?  of  \  to  produce  ^? 

12.  What  is  the  effect  upon  the  value  of  a  fraction 
of  multiplying  both  its  terms  by  the  same  number? 

INTRODUCTORY  EXERCISE 

1.  How  many  twelfths  are  there  in  J?  In|?  Inf? 
Inl?  In  %}  In  f?  In  i?  In  }?  In  f ?  In  i?  In  i?  In  f ? 

2.  In  I,  by  what  number  must  the  denominator  be 
multiplied  to  produce  12? 

3.  So  that  the  value  of  i  may  not  be  changed,  by 
what  number  must  both  terms  be  multiplied  to  pro- 
duce twelfths? 

4.  By  what  number  must  both  terms  of  |  be  multi- 
plied to  produce  eights?  twentieths?  twenty-eights? 
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8.  InMit  numerators  in  the  following: — 

i"TT;      I"TT5      }"Tir;       l"ffT« 

t.  Insert  denominators  in  the  following: — 

J.l;      j-lil;      J-Ail;      J.il. 

7.  To  what  fraction,  with  one  for  numerator,  is 
each  of  the  following  equal? 

f?    I?    *?    A?   A?    A?    8? 

8.  What  has  been  done  to  both  numerator  and  de* 
nominator  of  f  to  produce  |?  of  |  to  produce  i?  of  f 
to  produce  §?  of  ^  to  produce  J? 

9.  What  is  the  effect  upon  the  value  of  a  fraction 
of  dividing  both  terms  by  the  same  number? 

126.  Hence,  the  value  of  a  fraction  is  not 
changed  by  multiplying  or  dividing  both  its 
terms  by  the  same  number.  This  is  the  funda- 
mental principle  of  fractions. 

10.  Reduce  i,  i,  and  \  to  twelfths,  and  §,  },  and  | 
each  to  twenty-fourths. 

11.  Reduce  A,  ^,  and  fi  each  to  fourths,  and  5f  tV» 
and  A  each  to  thirds. 

EXERCISE  112 

1.  What  integral  factor  greater  than  one  is  common 
to  the  numerator  and  denominator  in  the  following: — 

h    A.    h    \h    h    e.    H,    M.    M? 

127.  A  fraction,  such  as  ^,  §,  f|,  or  ^,  whose 
numerator  and  denominator  are  prime  to  each  other,  is 
in  its  lowest  terms. 

2.  Which  of  the  following  fractions  arc  in  their 
lowest  terms:—!,    ^,    H.    A.    A.    H,    \h    M? 
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Exampli  1.    Reduce  the  following  fractions  to  their 
lowest  terms: — 


*.  1 

•  A 

♦.  H 

13.  H 

♦. « 

7.  A 

!••  « 

u.  H 

•  A 

••  « 

11.  H 

14.  H 

VI.   REDUCTION   TO  COMMON  DENOMINATOR 

INTRODUCTORY  EXERCISE 

1.  Which  is  the  greater,  and  by  how  much,  6  gal. 
or  23  qt.?  4  yd.  or  13  ft.?  2  lb.  or  35  oz.? 

3.  Before  cjuantities  can  be  compared,  in  what 
unit  must  they  be/  expressed? 

3.  Arrange  the  following  fractions  into  groupa 
having  the  same  denominator: — 

}.  i.  t.  h  I.  i.  i.  f.  I.  f.  I' 

128.  Fractions  which  have  the  same  number  for  de- 
nominator, are  said  to  have  a  common  denominator. 

4.  Write  four  fractions  with  9  for  a  common  de- 
nominator; three  with  10  for  a  common  denominator. 

5.  What  is  the  fractional  unit  in  }?  In  J?  In  what 
common  fractional  unit  can  }  and  \  be  expressed  to 
compare  them? 

4.  Change  \  and  \  to  fractions  having  a  common 
fractional  unit  or  common  denominator. 

7.  (a)  Reduce  i,  |,  and  }  to  equivalent  fractions 
having  the  least  common  denominator. 

(6)  What  is  the  number  8  with  regard  to  2,  4, 
and  8? 
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(c)  By  what  were  the  terms  of  )  muitiplted  to 
produce  eighths? 

(d)  By  what  were  the  terms  of  }  multiplied  to 
produce  eighths? 

(e)  What   principle  is   used   in   reducing   \   to 
eighths?  }  to  eighths? 

Example  2.     Reduce   f ,    i,   and    I    to   equivalent 
fractions  with  least  common  denominator. 
L.  C.  M.  of  4,  6.  8-24. 
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Reduce  to  equivalent  fractions    having    the   least 
common  denominator: — 


1.  fA 

4.1.  I 


S    I.J 

8.  tV.  i 


9.  i.  i.  i 

i».  I.  i,  i 

11.  i  ^.  f 

12.   i,  h  1^, 


13.  Arrange   the   following   fractions   in   ascending 
order  of  magnitude: — |,  i,  J,  f;  i,  i.  J  I'  I,  J.  i.  f 

14.  Arrange  the  following  fractions  in  descending 
order  of  magnitude:—?,  f,  };  i,  i,  i;  J,  J,  }. 

15.  Which  is  the  greatest,  and  which  the  least,  of 
the  following: — 

I,  J  and  i?     i.iandi?     |,  tV  and  f? 

14.  Which  is  greater,  f  or  J?  t'^  or  f  ? 
17.  Express  the  fractions  in  each  of  the  following 
groups  in  the  same  denomination:  i,  i,  i;  |,  i.  f. 


'I' 
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Section  II.    Addition  of  Fractions 
INTRODUCTORY   EXERCISE 

1.  What  is  the  sum  of  2  apples,  3  apples,  and  5 
apples? 

2.  What  is  the  sum  of  2  elevenths,  3  elevenths,  and 
6  elevenths? 

3.  How  many  ninths  are  f,  i,  i,  and  ^? 

4.  James  paid  $^  for  a  slate,  ^  for  a  Reader,  and 
$^  for  an  Arithmetic.     How  much  did  he  pay  for  all? 

5.  Jane  bought  |  of  a  yard  of  ribbon  at  one  time 
and  i  of  a  yard  at  another  time.  How  much  did  she 
buy  at  both  times? 

i=f,  and  |+^=^=lf  She,  therefore,  bought  If  yards. 

6.  A  farmer  sold  .^  of  his  grain  to  one  man,  and  ^ 
of  it  to  another.     How  much  did  he  sell  altogether? 

|-v^,andi=^;  .-.^4=1^^+^    -i*- 

7.  If  I  pay  i  of  a  dollar  for  butter,  |  of  a  dollar  for 
eggs,  and  i  a  dollar  for  cheese,  how  much  do  I  pay  for  all? 

8.  What  is  the  sum  of  \  and  |?    Of  i  and  i? 

9.  What  is  the  sum  of  ^  and  J?  Of  i  and  f  ? 

10.  Find  the  sum  of  $2J  and  $3^;  of  $4i  and  $3i. 

11.  How  much  is  4i  bu.+3|  bu.?  5i  yd.+4i  yd.? 

EXERCISE  114 

Add  together  the  following  fractions; — 

1.  i,  !  5.  i,  i,  J  9.    i,    i,  ^ 

2.  i,  ^  6.  i,  f ,  i  It.   I,  i,  f 

3.  hi  7.  i  J.f  11.     h     f,     i 

4.  I,  *  8.  J,  h  ^  12.  U,  2J,  3| 
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Simplify  the  following  :- 

13.  2iH-3i+4*. 

14.  6I+3H5A- 


15.  4f+3*+7TV. 

16.  2i+3|+7A- 


EXERCISE  115 

1.  Simplify  i+2i+3i 

2.  If  A  spends  §  of  his  money  on  Monday,  and  f 
of  it  on  Tuesday,  what  part  of  it  does  he  spend  in  the 
two  days? 

3.  John  had  6-fourths  of  a  dollar,  and  was  given 
3-fourths  of  a  dollar.     How  much  money  had  he  then? 

4.  Mr.  Smith  bought  three  loads  of  coal.  The  first 
weighed  IJ  t.,  the  second  IJ  t.,  and  the  third  1^  t. 
How  much  coal  did  he  buy? 

5.  John  rode  l&J  mi.  on  Monday,  12§  mi.  on  Tues- 
day, and  14J  mi.  on  Wednesday.  How  far  did  he 
ride  during  the  three  days? 

6.  Mrs.  Search  bought  3J  yd.  of  silk  at  one  store, 
3f  yd.  at  a  second,  and  3|  yd.  at  a  third.  How  much 
silk  did  she  buy  at  the  three  stores? 

7.  Four  remnants  of  calico  measured  as  follows: — 
The  first  piece,  IJ  yd.;  the  second,  2^  yd.;  the  third  If 
yd.;  and  the  fourth  2 J  yd.  How  much  was  in  the 
four  pieces? 

8.  How  much  is  U+3f+7i4-15H? 

9.  How  far  is  it  round  a  rectangular  field  42}  rd. 
long  and  28|  rd.  wide? 

10.  A  woman  sold  12§  lb.  of  butter  on  Monday, 
15}  lb.  on  Tuesday,  13}  lb.  on  Wednesday,  and  15| 
lb.  on  Thursday.  How  much  did  she  sell  during  these 
four  days? 
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Section  III.    Subtraction  of  Fractions 
INTRODUCTORY  EXERCISE 

1.  John  has  7  marbles,  James  has  4.     How  many 
marbles  has  John  more  than  James? 

2.  John  has  f^  of  a  dollar,  James  has  yV  of  a  dol- 
lar.    How  much  has  John  more  than  James? 

3.  How  much  less  is  f  than  J?  f  than  f  ?  |  than  |? 

4.  John  has  \  of  an  apple,  James  has  \  of  an  apple. 
How  much  has  John  more  than  James? 

J-T«^,  and  J  t\;  ;.  J-Ht*?-^"!^- 

5.  A  boy  spent  ^  of  his  money  for  a  coat  and  }  of 
it  for  a  hat?    How  much  had  he  left? 

6.  If  John  spends  i  of  his  money  on  Monday  and 
i  of  it  on  Tuesday,  what  part  of  his  money  has  he  left? 

7.  How  much  change  wili  a  person  receive  out  of  a 
ten-dollar  bill  after  paying  for  an  article  which  cost  $4^? 

8.  After  spending  ^  of  his  money  on  a  suit  of  clothes, 
A  has  $24  left.     How  much  money  had  he  at  first? 

EXERCISE  116 

Find  the  difference  between: — 

1.  i  and  i   4.  i  and  i   7.  |  and  f  It.  *  and  A 

2.  i  and  I   5.  f  and  f   8.  f  and  t^,  11  j  and  f 

3.  I  and  f   6.  *  and  V^   9.  f  and  |  12.  I  and  A 

EXERCISE  117 

1.  Simplify  *-Hi-i+A- 

2.  William  earned  $12|.  This  was  $2|  more  than 
John  earned.  How  much  did  John  earn?  How  much 
did  both  earn? 
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3.  From  a  bin  containing  96f  bu.  of  wheat,  59f 
bu.  were  sold.     How  many  bushels  remained  in  the  bin? 

4.  A  can  dig  a  garden  in  12J  da. ;  B  can  dig  it  in  If 
da.  less.     How  long  does  it  take  B  to  dig  the  garden? 

5.  A  rectangular  lot  is  36^  rd.  long  and  24|  rd. 
wide.     How  much  longer  than  wide  is  the  lot? 

6.  By  how  much  does  the  sum  of  U,  2^,  and  3 J 
differ  from  the  sum  of  2i,  3§,  and  4i? 

7.  In  one  day,  A  rode  M\  mi.  from  his  home  and 
returned  13f  mi.     How  far  is  he  still  from  home? 


y 
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Section  IV. 


Multiplication  and  Division  of 
Fractions 


I.  TO  multiply  a  fraction  by   a    whole   number 
INTRODUCTORY  EXERCISE 

1.  If  5  cents  are  multiplied  by  3,  what  is  the  pro- 
duct? 

2.  If  3  sevenths  are  multiplied  by  5,  what  is  the 
product?  3-sevenths  (?)  multiplied  by  5  =  1::  sevenths 
(¥-21). 

1.  How  much  will  5  pairs  of  ducks  cost  at  $}  a  pair? 

4.  How  much  will  10  yd.  <rf  ck>th  cost  at  $i  a  yard? 

5.  If  it  requires  }  of  a  yd  of  cloth  to  mBSas.  a  veK, 
how  many  yards  will  it  require  te  nwke  8  v«*b? 

6.  If  a  man  earns  $#  in  1  da.,  "sam  much  will  be  ess 
at  the  »ame  rate  in  10  da.  ? 

7.  If  a  hat  cost  $f,  hew  sBHch  will  12  hats  coat? 

g.  If  a  barrel  of  flour  cose  »8f .  what  will  5  barrels 
cost? 

Multiply  the  fractional  and  mtaiEnil  ?»«»  separately,  •xA  add 
tiw  products. 


W- 
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Example  1.     Multiply  ^  by  5. 
Since  3  apples  multiplied  by  5-15  apples, 
so  3  tenths  d^)   multiplied    by  5=15  tenths  (|^). 

but4^=t=A-Tr 


Multiply: — 

1.  iV  by  9. 

2.  A  by  3. 

3.  T^T  by  7. 
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7.  2i  by  11. 

8.  St  by  6. 

9.  5f  by  9. 


4.  li  by  6. 

5.  2i  by  5. 

6.  3\  by  7. 

10.  Find  the  cost  of  5  gal.  of  molasses  at  3TJc.  per  gal. 

11.  At  $li  a  day,  how  much  does  a  man  ea«ii  in  4 
weeks  of  6  days  each? 

12.  What  is  the  cost  of  36  doz.  eggs  at  36ic.  a  dozen? 

H-    TO    DIVIDE    A    FRACTION     BY     A     WHOLE     NUMBER 
INTRODUCTORY   EXERCISE 

1.  If  8  apples  are  divided  by  4,  what  is  the  quotient? 

2.  If  8  ninths  are  divided  by  4,  what  is  the  quotient? 

3.  Divide  |  by  2;  A  by  3;  H  by  8. 

4.  If  3  books  cost  yV  of  ^  dollar,  how  much  will 
1  book  cost? 

5.  If  3  caps  cost  A  of  a  dollar,  how  much  will  1 
cap  cost? 

6.  William  had  Vi  of  an  orange,  and  divided  it 
equally  among  3  of  his  schoolmates.  What  part  ot 
an  orange  did  he  give  to  each? 

7.  Using  the  diagram  on  page  166 — find  ^  <rf  i 
iofi;iofi;iofi;f  of|;iof!; 
iof|;iof§-|off;|of|.andioff. 
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8.  Find  §  of  J ;  i  of  ^ ;  i  of  I ;  i  of  f ;  i^j  of  f. 

9.  If  I  of  a  ton  of  coal  be  divided  among  5  persons, 
how  much  does  each  person  receive? 

10.  A  lady  divided  f  of  a  pound  of  candy  equally 
among  4  boys.     How  much  did  each  boy  receive? 


Divide : 

1.  Hby3. 

2.  Hby4. 

3.  T^byS. 
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7.  12§     by  4. 

8.  16|    by  8. 

9.  15^     by  5. 


4.  2t    b^'  2. 

5.  8i    by  4. 

6.  9a    by  3. 

10.  If  5  yd.  of  cloth  cost  $2f ,  find  the  cost  of  1  yd. 

$2|  =  $V. 
Cost  of  5  yd.  =  $y. 
Cost  of  1  yd.  =  i  of  V  =IU 

11.  If  a  man  can  reap  22J  a.  of  wheat  in  7  4a.,  how 
much  could  he  reap  in  1  da.? 

12.  If  a  man  can  cut  15J  cords  of  wood  in  7  da., 
how  many  cords  could  he  cut  in  1  da.  ? 


III.    TO    MULTIPLY    A    WHOLE    NUMBER    OR    A    FRACTION 

BY   A   FRACTION 

1.  If  a  yard  of  muslin  cost  12c.,  how  much  will  J 
of  a  yard  cost? 

2.  If  a  man  earns  $60  a  month,  how  much  will  he 
earn  in  ^  of  a  month? 

3.  If  a  ton  of  hay  cost  $25,  how  much  will  J  of  a 
ton  cost? 

Cost  of  1  ton =$25; 

Cost  of  I  tofi  =  i  of  $25=$5; 

Cost  of  4  ton-4xi5-S20=.i  of  $25-.$20» 


A 
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4.  If  a  house  cost  1800  and  a  barn  |  as  much,  how 
much  does  the  barn  cost? 

5.  If  I  of  $60  is  8  times  the  cost  of  a  shawl,  what 
does  the  shawl  cost? 

4.  A  rode  4§  hr.  on  his  wheel  at  the  rate  of  9  mi. 
per  hour.     How  far  did  he  ride? 

7.  Find  the  cost  of  7i  lb.  of  raisins  at   16c.  per 
pound. 

«.  If  a  yard  of  cloth  cost  $3,  find  the  cost  of  8|  yd. 

9.  If  it  tak^s  80  min.  to  reap  an  acre  of  wheat, 
how  IcHig  will  it  take  to  reap  10^  a.? 
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1.  Draw  a  rectangle  3  in.  long  by  1  in.  wide,  and 
find  f  of  it. 

How  many  square  inches  are  there  in  §  of  it? 

2.  I>raw  a  rectangle  twice  as  long  (6  in.  long)  and  1 
in.  wide,  ar.d  find  J  of  it. 

Hovv    nany  square  inches  are  there  in  J  of  it? 

Compare  f  of  a  rectangle  with  J  of  a  rectangle 
twice  as  large. 

3.  How  many  inches  are  there  in  }  of  a  foot? 
How  many  inches  are  there  in  i  of  3  ft.? 
Compare  f  of  1  ft.  with  J  of  3  ft. 

4.  By  drawing  rectangles  show  that  ^  of  1-|  of  4. 

5.  Compare  ^  of  $1  with  \  of  $3. 

4.  In  finding  \,  or  J,  or  ^  of  a  number,  what  opera- 
tion is  necessary? 

7.  What  does  every  fraction  indicate  with  reference 
to  the  relation  of  the  numerator  and  denominator? 


-tsss^s^m- 
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».  What  is  meant  by  »5x3?  S-aeventh8x3?    |x3? 

.K  .'■■.•*'  "  ""*"'  ""y  S-wventhsx}?    Here  we  see 
that  „  ,s  nece^ary  to  extend  the  ordinary  mJlJL^t 
multiphcafon.  and  interpret  this  to  mean  }  of  Tfe 
3  times  i  of  ^.  *      ^'  *'^'' 

Nowf-lt;  then  J  off. J  of  e-u^. 
Therefore  f  of  f-3x,»ff-||-Aij. 

wm   The  Product  of  the  Numcratoni. 
Ine  noduct  of  the  Denominators. 

«Jw!L"",r',^*'  *"^"''  'f '^  }'<^tion!  is  found  by 


Simplify: — 
1-    Ixf. 

3.  i*tFXf 

*.  HxJ. 


Simplify: — 

2.  Ifx2i. 

3.  3ix2i. 
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5.  Axf. 

6.  3xli 

7.  S|x4. 
8-  Axf 
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«o-  sxf. 
".  fx|. 
".  fxf. 


4.  3|x5j.  7.  4ix2J. 

5.  2ix3i.  8.  3ixlf. 
^-  3ix2f.               9.  3ix2|. 

In  a  similar  way  it  may  be  shown  that  the  pro- 
duct  of  more  fractions  than  two  is  found  by  multi- 
plying  all  the  numerators  together  for  the  numerator, 
and  all  the  denominators  together  for  the  denominator, 
of  the  product. 

^NOT..- Whole  number,  m.y  be  regard**  ..  fraction,  with  unity  for 


"HrtAi'^' 
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Nora.— C«nc«l  tha  factor*  common  to  th«  numaratora  and  tha  danominatora. 


Find  the  value  of 


1.  i  X  18 

2.  tx45 

3.  ^  X  43 

4.  i^ffX  124 


«.  HX^ 

6.   iftyX^fXaV 

f-  ?Xt»VxH 

8.   HXi^X,^, 


11.  I'lrXHxH 

12.  JffxHx  5 


IV.  TO  DIVIDE  A  WHOLE  NUMBER  OR  A  FRACTION  BY  A 
,  FRACTION 

INTRODUCTORY  EXERCISE 

1.  How  many  parcels  of  sugar,  each  containing  3 
lb.,  can  you  make  out  of  24  lb.? 

2.  How  often  is  3  lb.  contained  in  24  lb.? 

3.  If  24  apples  are  divided  equally  among  6  boys, 
how  many  apples  will  each  boy  receive? 

4.  How  often  is  6  apples  contained  in  24  apples? 

5.  When  both  dividend  and  divisor  are  concrete 
numbers,  what  kind  of  a  number  is  the  quotient? 
Give  examples. 

6.  How  often  is  4  ninths  (i)  contained  in  8  ninths 

(I)? 

7.  How  often  is  2  fifths  (J)  contained  in  12  fifteenths 

(H)? 

Reduce  the  fractions  to  equivalent  ones  having  a  common  denominator. 

8.  How  often  is  -^  contained  in  }? 

9.  At  ^  of  a  dollar  each,  how  many  caps  can  I 
buy  for  t^} 

10.  If  a  pound  of  coflfee  costs  If,  how  much  can  be 
bought  for  Hi? 
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Examfie.   Divide  }  by  }. 

f-H.and  f-^y 
Since  10  apples  divided  by  9  apples -J^, 
•o  10  fifteenths  (H)  divided  by  9  fifteenths  (A)-V. 

-dividend  raulUpUed  by  diviior  inverted. 


Divide: — 
1.  10  by  |. 
3.  12  by  }. 

3.  15  by  f . 
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4.  i  by  |. 

5-  i  by  4. 
*.  *  by  i 


7.  2J  by  3i 

8.  3i  by  4|. 

9.  2|  by  4. 
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1.  If  I  of  a  yard  of  cloth  cost  24c.,  what  would  a 
whole  yard  cost? 

2.  At  llj  per  bu.,  how  many  bushels  of  wheat  can 
be  bought  for  $42f  ? 

3.  If  a  ton  of  coal  is  worth  $6f ,  how  many  tons 
can  be  bought  for  $890? 

4.  If  a  bushel  of  apples  cost  $2J,  how  many  bushels 
could  be  bought  for  $50}? 

5.  If  a  man  earns  $7J  in  a  week,  how  long  will  it 
require  him  to  earn  $20f  ? 

6.  A  man  divided  30|^  lb.  of  flour  among  the  poor, 
giving  to  each  2^  lb.  How  many  persons  were  there? 

7.  If  an  errand  boy  earns  $5f  in  a  week,  how  long 
will  it  require  him  to  earn  $20 J? 

8.  A  man  raised  93f  bu.  of  wheat  on  8^  a.  of  land. 
How  many  bushels  per  acre  was  that? 
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Section  V.— Review  Exercmbe 

EXERCItC  12C 
Reduce: 

1.  6  to  tenths.      3.  9  to  halves.        5.  16  to  fifths. 

2.  7  to  eighths.     4.  13  to  fourths.     4.  11  to  sixths. 
Reduce  to  improper  fractions: 

7.  3|.  9.  Sfy.  tl.  8^. 

8.  7*.  »••  3i.  13-  7A. 
Reduce  to  integers  or  mixed  numbers:— 

13.  i^  15.      V  17.    W 

14.  y  i6.    H  '••  W 

Reduce  to  their  lowest  terms: — 

19.  H  21.   n  "•   Vft 

Reduce  to  fractions  having  the  least  common  denomin- 
ators. 

25.  I.    h      i.  "•     *•    *•    *'    *•    *• 

26.  h    h    A-  "•     *•    J'    *'A.A- 

EXERCISE  127 

Note— In  adding  mixed  numbers  add  the  whole 
numbers,  and  then  the  fractions.  Do  not  reduce 
them  to  improper  fractions. 

Simplify: — 
1.  l+l 

2.  i+h- 

3.  f+|. 

4.  i+l+l- 


6.  2|+3A+if  "•  H-/i- 

7.  92|+93tV+112i.       12.  H-,^,. 

8.  119f+196|+495ii.   13.  9^-H- 

9.  i\-A' 


5.  2H7i+9f.    10    i+4*-i. 


14.  8t^-3^. 

15.  112i-9(V?- 


if 
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Find  the  value  of : — 

1.  1  of  i|. 

3.  i  of  \l 

3.  I  of  J. 
Simplify: — 

7.  Ax  12. 

8.  ^Xl6. 

9.  Wxl8. 
Divide: — 

13.  I  by  A. 

14.  ^  by  iV. 


4.  ^  of  i  of  14. 
8.  J  of  {j|of4|. 
t.  ?  of  ^S  of  If. 

ir  72xf. 

11.  9Jxf. 

12.  7|xH- 


17.  9§  by  »  . 

18.  4S  by  f  . 


15.  i".  by  15. 

16.  22  by  i  1 . 

19.  Find  the  value  of  the  following: — Q\  lbs.  of 
fish  at  16  cents,  3  lbs.  of  rice  at  12 J  cents;  1|  lb.  of 
figs  at  22J  cents.  How  much  change  should  I  receive 
out  of  a  $5  bill? 

28.  If  9i  pounds  of  butter  cost  $1.90,  what  will 
13}  pounds  cost? 

21.  If  f  of  a  yard  of  silk  cost  75  cents,  what  will  } 
of  a  yd.  cost? 

32.  If  ^  of  a  cord  of  wood  cost  $4.20,  what  will  3} 
cords  cost? 

23.  A  farmer  received  at  different  times  the  fol- 
lowing sums  of  money: — $3§,  $8f,  $9jVi  $12J.  How 
much  did  he  receive  altogether? 

24.  A  plate  of  glass  37^  inches  by  23  J  inches  was  set 
in  a  picture  frame  that  covered  JJ  inches  from  each 
edge.  Find  the  dimensions  of  the  glass  not  covered 
by  the  frame. 
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CHAPTER  VII 
DECnCALS 

Section  I.    Definition  and  Numbfation 

1.  Draw  a  rectangle  10  inches  long  and  one  inch 
wide  and  divide  it  into  ten  equal  parts.  What  is  one 
of  these  equal  parts  called Pgwhat  are  4  of  these  called? 

7  of  them? 

2.  If  anything  is  divided  into  10  equal  parts,  what 
are  the  parts  called?  what  is  the  fractional  unit? 

Note. — The  teacher  may  illustrate  these  drawings  on  the 
blackboard,  using  colored  chalk  to  indicate  the  various  parts. 

3.  Draw  a  square  ten  inches  to  a  side  and  divide 
each  side  into  ten  equal  parts.  Mark  off  a  rectangle 
equal  to  one-tenth  of  the  square. 

4.  Divide  the  rectangle  into  ten  equal  parts.  What 
part  of  the  whole  square  is  one-tenth  of  the  rectangle? 

tV  of  t\j  of  the  square -y^  of  the  square. 

5.  Mark  off  ^^  of  the  square.  Draw  a  heavy  line 
around  ^Vir  of  the  square;  ^  of  the  square;  ^  of  the 
square. 

6.  Suppose  one  of  the  squares  which  represents 
one-hundredth  of  the  square  be  divided  into  ten  rec- 
tangles. What  part  of  the  whole  square  is  one  rec- 
tangle? 

As  of  T^  of  the  square  »Tx^  of  the  square. 

What  part  would  six  of  the  rectangles  represent? 

8  of  the  rectangles? 

182 
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tV  is  written        .1. 
rhf  is  written      .01. 
ttjW  is  written   .001. 
Similariy  we  write  .4  for  ^  ;  .7  for  ^^  ;  .03  for  ^^  ; 

^  Zff"  '  -^^  ^°'  ^'^  •  -^^  ^°^  ^  •  -OCe  for  T^^  ; 
and  .008  for  y^.  and  4.124  for  4  ^W^. 

181.  Fractions  like  .7;  .25;  and  .124  are  called 
Dectmal  fractions ;  while  fractions  like  |  ;  J  ;  f  are 
called  common,  or  vw/gar  fractions. 

182.  The  denominator  of  a  decimal  fraction  is  never 
expressed  but  is  always  understood.  For  brevity 
decimal  fractions  are  usually  called  Decimals.  In- 
stead of  writing  the  denominator,  the  numerator  only 
18  written  with  a  period  (.)  before  it:— 

Thus,  yV    is  written    .8 
^    is  written    .35 
rh^    is  written    .03 
3  tWs    is  written  3.413. 
188.  The  period  or  point  placed  before  the  decimal 
is  called  the  decimal  point. '  It  separates  the  fractional 
part  from  the  whole  number. 

184.  The;ir5/  place  to  the  right  of  the  decimal  point 
is  that  of  tenths;  the'second  place  is  that  of  hundredths; 
the  third,  that  of  thousandths,  etc. 

Thus,  41.343=41+fV+T^+TT^zn7. 
Hence  it  appears  that  decimals  are  simply  an  exten- 
sion of  the  ordinary  system  of  notation  and  numeration. 

185.  Noughts  affixed  to  a  decimal  have  no  effect  on 
its  value,  that  is  .4;  .40;  and  .400  are  all  equal,  for: 

.400=xm-i^. 
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EXERCISE  129 

1.  How  many  tenths  make  a  unit? 

2.  How  many  tenths  in  1.1? 

3.  If  the  unit  is  10  inches  what  length  of  line  is  repre- 
sented by  1.1  units?  by  3.2  units?  by  4.9  units?  8.7  units? 

4.  Read  7.3;  2.8;  1.7;  21.5;  50.4. 

5.  Write  in  figures  five-tenths;  eight-tenths;  two 
and  four  tenthL;  thirty  and  three  tenths. 

6.  How  many  inches  in  a  line  1.5  ft.  long?  2.5  ft.  long? 

7.  How  many  hundredths  in  one-tenth?  in  two- 
tenths?  in  one? 

'< 

8.  One- tenth  is  equivalent  to  how  many  hundredths? 

9.  Fill  in  the  numerators  in  the  following: — 


•  1  —  10 


0  » 


.3. 


100  t 


7  = 

••         100* 


10.  Write  the  following  as  decimals: — 

jhi't    t^ttI    t^;    t\i^;    Tjtftr- 

11.  In  the  number  111.111   name  the  places  from 
left  to  right. 

EXERCISE  130 

Read  or  write  in  words  the  following: — 

1.  .3,    .7.,    .45,    .75,    .03,    .01. 

2.  .234,    .024,    .008,    .201,    .607. 

3.  4.3,    6.7,    8.45,    9.83,    14.02,    13.01. 

4.  12.003,    13.096,   11.111,   100.001,    1000.01. 

5.  19.19,    19.019,   203.203,   400.004. 

6.  3000.3,   300.03,   30.003,   101.11,   100.09. 
Write  in  figures  the  following: — 

7.  Seven  tenths;  three,  and  nine-tenths;  five,  and 
nine  hundredths;  five  thousandths. 
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Section  II.     Addition 

Example  1.     What  is  the  sum  of  3.7,   14.035,  81.64, 
and  .716? 

3.7 

14.035 
81.64 
.716 

100.091 

1 86.  Since  we  can  add  numbers  of  the  same  name  only, 
we  write  the  addends  so  that  units  will  be  unde  i-nits, 
tenths  under  tenths,  etc.  This  is  always  the  casc  when 
the  points  range  in  the  same  straight  line.  Then,  be- 
ginning at  the  lowest  order,  we  add  as  if  the  figures 
were  integers  and  place  the  decimal  point  in  the  sum 
before  the  tenths. 
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(1) 

(2) 

(3) 

(4) 

42.3 

12.326 

4031.06 

.608242 

13.06 

204.00 

108.304 

.0315044 

8.049 

8.3024 

9.001345 

.  8034 

1.6 

52.007 

76.739 

.086 

.037 

324.1 

250.0007 

.9106 

Find  the  .  .  .i  of: — 

5.  4.5+70.63+1.079+25. 

6.  .126+3.05+.07+.528+7.093. 

7.  111.306+.0317+2.793+.007. 

8.  470.05+72.701+3.0315+413.2658. 

9.  12.3987+4.1462+.02063+13+10.962. 
It.  Simplify  36+7.8+70.84+.006. 
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Section  V^      Subtraction 

Example  1.     From  17. IJ^  take  1.907. 

17.13 
1.907 


(1) 
From  7.46 
Take   2.28 


15.223. 

EXERCISE  132 

(2) 
36.56 
9.78 


(4) 
From  9.6 
Take    3.25 


(5) 

3.07 

1.846 


(3) 

7.01 

1.23 

(6) 

7. 

2.456 


7.  From  8  take  3.45  and  from  7.01  take  3.645. 

8.  Simplify  6-2.45;  15.1 -.008;  3.6-2.475. 

9.  Find  the  difference  between  17.643  and  25. 

10.  How  much  does  one  hundred,  and  seven  tenths 
exceed  ninety  six,  and  four  hundred  and  five  thou- 
sandths? 

EXERCISE  133 

1.  From  the  sum  of  7.4  and  9.06  take  8.975. 

2.  Simplify  7.84-2.9+8.06+37-5.765. 

3.  Simplify  10.01+8.008+.06-5.35-4.786. 

4.  A,  who  owned  85.7  a.  of  land,  sold  at  one  time 
13.125  a.  and  at  another  16.004  a.  How  many  acres 
had  he  left? 

5.  From  the  sum  of  8.7  "  nd  13.5  take  their  difference. 

6.  Find  the  difference  between  the  following  pairs  of 
numbers:— 36  and  24.709;  12  and  18.875;  50  and  69.78. 
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7.  A  person  owned  nine-tenths  of  a  farm  and  sold 
eight  hundred  and  seventy-five  thousandths  of  it. 
How  much  has  he  left? 

8.  Find  the  least  number  which  added  to  the  sum 
of  .12,  2.1,  .07,  and  8  will  make  20. 

•.  Find  the  value  of  9-2.75-3.5-1-8.006-9.67. 
1«.  The  average  of  five  numbers  is  12.465.     Find 
the  difference  between  their  aggregate  and  .100. 

EXERCISE  134 

1.  How  much  does  .012  lack  of  being  a  whole  number? 

2.  Fourteen  hundredths  of  a  farm  is  sown  to  oats; 
.065  to  barley;  .315  of  it  is  unbroken,  and  the  rest  ii 
in  wheat.  How  much  of  the  farm  is  in  wheat?  if  there 
is  100  acres  in  the  farm,  how  many  acres  are  there  in 
oats,  in  barley,  in  wheat,  uncleared? 

3.  Take  the  sum  of  6;  .05;  .008  from  10. 

4.  From  three,  and  three  thousandths  take  one, 
and  fourteen  hundredths. 

5.  Add  together:  thirteen  thousandths;  two,  and 
nine  hundredths;  one  hundred  and  one  hundredth; 
two  thousand,  and  two  thousandths. 

6.  A  man  walked  2.4  miles  west,  then  3.45  miles 
west;  then  4.2  miles  east.  In  what  direction,  and 
how  far  is  he    lOm  where  Jie  started ? 

7.  A  rectangle  is  18.065  inches  long,  and  13.582 
inches  wide.  What  is  its  perimeter?  how  much  is  the 
length  greater  than  the  width? 

8.  The  three  sides  of  a  triangle  are  18.003  ft., 
21.165  ft.  and  15.007  ft.  What  is  the  perimeter  of  the 
triangle? 
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Section  IV.    Multiplicatiow 

To  Multiply  Decimals 

Example  1.     Multiply  .7  by  .9. 

Since  .7 -A  and  .9-t%: 

•  .    .V  X  •»  =•  ttjXtV " Too  ^  'Oo. 

Example  2.     Multiply  .731  by  .06. 

Since  .731-TVy»r  and  .06 -t^^: 
.-.  .06x. 731 -T*xrXiW«r-T**MTf-. 04386. 

Example  3.     Multiply  3.76  by  2.4. 

Since  3.76  -  {U  and  2.4  -  U ; 
.-.  2.4x3.76 -»*xfH-m*- 9  024. 

187.  Hence,  To  multiply  decimals,  multiply  as  in  the 
case  of  integers  and  mark  off  from  the  right  of  the  product 
as  many  decimal  places  as  there  are  decimals  in  the  factors. 
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Section    V.    Multiplication 
EXERCISE  135 
Multiply  the  following: — 

I.  76  4.        7.5  7.        .76 


3. 


3. 


.08 

7 

7.36 
19 


5. 


6. 


.49 

7 


8.09 
95 


5 

8. 

9.4 

6 

9. 

7.64 
36 

10.  State  a  rule  for  multiplying  a  number  by  10  and 
also  for  multiplying  by  100. 

11.  Find  the  cost  of  79  articles  at  13.055  each. 

12.  To  .006  add  the  difference  between  .034  and  3.4, 
«nd  multiply  the  result  by  247. 


■    'I 
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EXERCISE  136 

Multiply: — 

1.  $400  by  .8;  $140  by  .45;  $360  by  .30. 

2.  $600  by  .75;  $300  by  .25;  $375  by  .24. 

3.  In  a  flock  of  700  sheep  .01  of  them  were  black. 
How  many  were  black? 

4.  In  a  class  of  60  pupils  .45  of  them  were  boys. 
How  many  girls  were  in  the  class? 

5.  Of  420  pupils  who  wrote  on  their  examinations 
.25  of  them  failed.     How  many  passed? 

6.  From  the  sum  of  .3,  .04  and  .008  take  .003  and 
multiply  the  remainder  by  .35. 


Section  VI.  Division 

Example  1.     Divide  42.32  by  4. 

4)42.32  Divide  as  in  ordinary  division. 

10.58 

EXERCISE  137 
Divide  the  following: — 

1.  64  by  2.  6.4  by  2.  .64  by  2. 

2.  96  by  4.  .96  by  4.  .096  by  4. 

3.  8.4  by  7.  .84  by  7.  .084  by  7. 

4.  7.55  by  5.      7.055  by  5.  .C75  by  5. 

Example  2.     Divide  31.3  by  8. 

Since  the  value  of  a  decimal  is  not  altered  by 
afhxing  zeros  to  it,  add  zeros  to  the  decimal  and  divide 
as  in  ordinary  division  until  there  is  no  remainder. 

8)31.3000 
3.9125 
5.  74.25  by  4.         6.  9.34  by  8.  7.  18,21  by  5. 

8.  312.04  by  16.     9.  31.041  by  9,      10.  407.792  by  11. 
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EXKRCISE  13S 

1.  (a)  Divide  32  by  8;  42  by  7:  54  by  9. 

(6)  In  each  example,  multiply  both  divisor  and 
dividend  by  10;  perform  the  division  and  com- 
pare the  quotients  with  those  obtained  in  (a). 

(c)  What  is  the  effect  upon  the  answer  of  multi- 
plying both  divisor  and  dividend  by  10? 

2.  (o)  Divide  24  by  6;  35  by  7;  72  by  9. 

(b)  In  each  example,  multiply  both  uivisor  and 
dividend*  by  100;  perform  the  division  and 
compare  tl.3  quotients  with  those  obtained  in  (a). 

(c)  What  is  the  effect  upon  the  quotient  of  mul- 
tiplying both  divisor  and  dividend  by  100? 

Example  1.     Divide  9  by  .3. 

3^         10X8  i»  ""* 


Divide  the  following: — 


3.  32  by  8 

4.  0.4  by  8. 

5.  1.2  by  .6 

6.  10.5  by  .5 

7.  8  by  .16 

8.  3.5  by  5 


19.     32  by  .08. 

16.  .36  by  .09. 

17.  .12  by  .06. 

18.  1.05  by  .05. 

19.  8  by  .016. 

20.  3.5  by  .05. 


9.       32  by  .8 

10.  3.6  by  .9 

11.  1.2  by  .06 

12.  10.5  by  .05 

13.  .8  by  .16 

14.  3.5  by  .5 

21.  Find  the  cost  of  2.6  yd.  of  cloth  at  $3.5  per  yard. 

22.  How  many  bushels  of  oats,  at  $.375  per  bu.,  can 
be  bought  for  $13,125? 

23.  Find  the  cost  of  8384  feet  of  boards  at  $53.25 
per  M. 

24.  Find  the  freight  charges  on  3846  lb.  at  $.875  per 
hundred. 
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Section  I.     Definition 
INTRODUCTORY   EXERCISE 

1.  Draw  a  square  2^  in.  long,  and  divide  it  into  100 
small  squares. 

2.  Mark  off  10  one-hundredths  of  the  large  square; 
20  one-hundredths;  25  one-hundredths;  50  one-hun- 
dredths. 

3.  Show  .01  of  the  large  square;  .03  of  i'  .07  of  it; 
.lOof  it;  .25  of  it;  .50  of  it. 

188.  Another    name    I'-^r    hundredths   is  per  cent. 
The  symbol  for  per  cent,  is  %. 

4.  Mark  1  per  cent,  or  1%  of  the  large  square;  3 
per  cent,  or  3%  of  it;  7  per  cent,  or  7%  of  it;  10  per 
cent,  or  10%  of  it;  20  per  cent,  or  20%  of  it. 

■,.  I        5.  What  per  cent,  of  a  number  is  .01  of  it?  .05  of 
it?  .09  of  it?  .10  of  it?  .25  of  it?  .4  of  it?  .5  of  it? 
6,  Express  the  following  as  hundredths: — 
3%;  7%;  10%  15%;  20%;  25%. 

7-3    7.  Find  .02  of  $1C   ,  .05  of  ^100;  12  of  $100;  .12 
of  1200. 

8.  Find  2%  of  $100;  5%  ci  $100;  12%  of  $100;  12% 
of  9200. 

9.  Find  5%  of  Uo}j%  of  $300;  b%  of  $350;  !0% 
of  65  a. 
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193  Elementary  Arithmetic 

It.  Express  the  following  (1)  as  common  fractions. 
(2)  as  decimals:— 

3  p.  c.  17  p.  c.  13  p.  c.  9  P  c. 

10  p.  c.  20  p.  c.  26  p.  c.  SOp^c 

12ip.c.         16JP.C.  8ip.c.         334  p.  c. 

11.  What  per  cent,  of  a  number  is  equal  to  each  of 
the  following  fractional  parts  of  it:— i,  J,  i.  *.  tVt.  l- 1  f 

EXERCISE  139 

1.  Draw  a  line  12  in.  long.     Cross  off  25%  of  it; 
33i%  of  it;  50%  of  it;  75%  of  it. 

2.  Describe  a  circle  and  mark  off  100%  ot  it;  50% 
of  it;  12i%  of  it. 

3    Find 25% of 24 hr., of f»6 men; of $60;of 84 pages. 

4.  Draw  a  rectangle  5  in.  by  2  in.     Mark  of!  20% 
of  it;  40%  of  it;  50%  of  it;  60%  of  it. 

8    Express  the  following  as  hundredths:— 
5%,       10%.      25%,  50%.      60%. 

6.  Express  the  following  as  fraction    in  their  low- 
est  terms: — 

25%.      334%.       50%.      20%.      40%. 

7   A  pupil  had  20  examples  to  work  and  did  100% 
of  them  correctly.     How  many  did  he  do  correctly? 

8.  A  farmer  had  450  bu.  of  wheat  and  sold  60% 
of  it.     How  many  bushels  did  he  sell? 

9.  If  a  dozer  apples  cost  12c..  for  how  much  must 
they  be  sold  to  gain  25%? 

Id.  A  man  bought  a  cart  for  $25  and  sold  it  at  a 
loss  of  20%.     How  much  did  he  get  for  it? 

11.  Of  what  number  is  12  ten  per  cent?    8  twenty- 
five  per  cent.? 

12.  Find  10%  of  60  men;  of  $200;  of  45a.;  of  185  lb. 
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Section  II.     Simp,  .j  Applications  op  Per  Cent. 

CXERCItC  140 
I.  A  man  having  a  journey  to  makt  has  gone  I  of 

ttbfr:?- ""''' '-  -'  ^^  ''^  -"-V .:  lull 

been'u?^'  °m^;^'"°"  ^'''  °^  "'''^^'^«'  ^  gal.  have 
been  used.     What  per  cent,  of  the  molasses  remains? 

at  6c.  per  lb.     What  per      it.  of  his  outlay  did  he  gain? 
4.  A  merchant  bought  cloth  at  $2.25  per  yd    and 

6.  A  drover  sold  cattle  at  $27.50  per  head    at  a 
«am  of  25%  on  the  cost  price.     Find  the  cost  pri, . 

7.  What  per  cent,  of  the  months  have  30  dayt 

8.  7  per  cent,  of  a  number  is  21.     Find  the  number. 

9.  In  a  school  of  250  pupils,   20%  were  absent, 
now  many  were  present? 

EXERCISE  141 

1.  Find  33J%  of  $120;  of  60,mi.;  of  43.5  lb. 

2.  Seven  per  cent,  of  a  number  is  49.     Find  it. 

3.  25  mi.  is  12^%  of  the  distance  from  A  to  B. 
How  far  is  It  between  A  and  B? 

AnJ'  f  ?''°^'^''  f"''^*^^^^^  375  head  of  cattle  and  sold 
*w/o  ot  them.     How  many  remained? 

5.  A  man  bought  a  house  for  $8500 


gain  8%.     How  much  did  he 


and  sold  it  to 


receive  for  it? 
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6.  What  number  increased  by  40%  of  itself  be- 
comes 896? 

7.  What  number  diminished  by  40%  of  itself  be- 

comes  840? 

8.  A  has  $80  in  his  purse  and  spends  $25.     What  . 
per  cent,  of  his  money  did  he  spend? 

9  By  selling  flour  at  an  advance  of  20%,  $1.10  is 
gained  on  each  barrel.     Find  the  cost  per  barrel. 

EXERCISE  142 

1  A  boy  attends  15^  days  of  the  20  school  days 
during  the  month  of  May.  What  is  his  percentage  of 
attendance  for  the  month? 

2  A  boy  receives  64  marks  out  of  a  total  of  75 
marks.  What  per  cent  of  the  total  number  of  marks 
did  he  receive? 

3  A  girl  spells  correctly  112  words  out  of  a  total 
of  115  words.  What  per  cent  of  the  words  did  she 
spell  correctly? 

4.  Express: — 

(1)  5%,  10%,  15%,  20%,  25%,  75%  as  decimals. 

(2)  .5;  .525;  .625  as  percentage. 

(3)  20%;  25%;  30%;  50%;  33|%  as  fractions 

in  their  lowest  terms. 

5.  A  farm  costing  $4400  was  sold  at  a  gain  of  18%. 
For  how  much  did  the  farm  sell? 

6.  A  horse  costing  $88  sold  at  a  loss  of  40%.     For 
how  much  did  it  sell? 

7.  A  man  bought  a  harness  for  $15  and  sold  it  lor 
$20.     Find  his  gain  per  cent. 


Percentage 


195 


8.  A  man  lost  25%  of  his  money,  and  after  losing 
10%  of  the  remainder  had  $750  left.  How  much  had 
he  at  first? 

9.  A  boy  gained  20%  by  selling  a  ball  for  90  cents 
What  did  the  ball  cost  him? 

1.  If  I  lend  you  !5500,  and  you  have  to  pay  me  $1 
for  the  use  of  each  $100  per  year,  how  much  will  I 
receive  for  1  year? 

2.  How  much  must  you  pay  for  the  use  of  $600 
for  1  year,  if  you  have  to  pay  $2  for  the  use  of  each 
$100  per  year,  or  2  cents  for  each  dollar?  If  you  have  to 
pay  $3?  $4?  $8? 

Section  III.     Simple  Interest 

189.  The  sum  paid  for  the  use  of  money  is  called 
Interest. 

140.  The  money  on  which  the  interest  is  paid  is  called 
the  Principal. 

141.  The  number  of  dollars  paid  for  the  use  of  $100 
1  year  is  called  the  Rate  per  cent. 

Note.— When  the  rate  per  cent,  is  stated  without 
the  mention  of  any  length  of  time,  the  time  is  under- 
stood to  be  one  year. 

Example  1.  What  is  the  interest  on  $250  for  1 
year  at  6  per  cent.? 

Interest  on  $100  for  1  year  =$6; 

$250      "        '^f^;  =$15.00 
When  a  man  borrows  money  he  pays  for  the  use  of  it 
a  certain  rate  per  cent,  of  the  amount  borrowed.    Con- 
sidering this,  another  solution  is  arrived  at  as  follows:— 
The  interest  for  one  year  is  6%  or  ^^  of  $250. 
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EXERCISE  143 

1.  Find  the  interest  on  $340  for  1  year  at  4%. 

2.  Find  the  interest  on  S540  for  1  year  at  6%. 

3.  Find  the  interest  on  $84  for  1  year  at  8%. 

4.  Find  the  interest  on  $212.50  for  1  year  at  6%. 

5.  Find  the  interest  on  $96.00  for  1  year  at  7%. 

6.  Find  the  interest  on  $88.80  for  1  year  at  7^%. 

7.  Find  the  interest  on  $75.40  for  1  year  at  &\%. 

8.  Interest  is  charged  at  the  rate  of  8%  on  over 
due  accounts.   'What  will  a  man  whose  account  of 
$78.30  is  a  year  overdue,  have  to  pay? 

9  A  man  borrowed  $7540  for  1  year,  viz:— $1220 
at  6%;  $1320  ^t  8%;  $3000  at  6^%;  and  the  remainder 
at  7Wc-  How  much  interest  has  he  to  pay  at  the  end 
of  the  year? 

10.  A  family  of  five  children  have  to  divide  equally 
the  interest  of  $296000  at  8%.  How  much  does  each 
receive  each  year? 

EXERCISE  144 
Example  2.    What  is  the  interest  on   $450  for  six 
years  at  5  per  cent. 

The  interest  on  $100  for  1  year =$5 
The  interest  on  $1      for  1  year  =  $T§iy 
The  interest  on  $1      for  6  years=$x^tr  X  6 
The  interest  on  $450  for  6  years  =  $i^^^^^= $135. 

This  may  be  more  briefly  stated  thus:— 
The  interest  on  $450  for  1  year  =  5%  or  yU  oi  $450 
The  interest  on  $450  for  6  years=6x  ,  h  of  $450=$135 

Or 

The  interest  for  1  year=.05  of  $450 

The  interest  for  6  years=6x.05  of  $450  =  $135. 
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Example  3.    Money  is  worth  6%.    Find  the  interest 
on  $600  for  1  year;  ^  year;  3  yrs.  6  mos.;  73  days. 

The  interest  an  $600  for  1  year=6%orxSTrof  $600=$36 
The  interest  on  $600  for  |  year  =  |  of  $36  =  $18 
The  interest  on  $600  for  3|  years=3|x$36  =  $126. 
The  interest  on  $600  for  73  days  or  J  yr.  =  I  of  $36 =$7.20 


EXERCISE  145 

1.  Find  the  interest  on  $124  for  2  years  at  4%. 

2.  Find  the  interest  on  $175  for  292  days  at  6%. 

3.  Find  the  interest  on  $345  for  30  days  at  7^%. 

4.  Find  the  interest  on  $365  for  80  days  at  7%. 

5.  Find  the  interest  on  $73  for  146  days  at  8%. 

6.  Find  the  interest  on  $292  for  1  year  73  days  at  6% 

7.  Find  the  interest  on  $584  for  90  days  at  8%. 

142.  When  money  is  borrowed,  the  written  promise 
to  pay  it  back  again  is  called  a  Promissory  Note.  A 
promissory  note  is  usually  written  as  follows: — 

$300.00  Weyburn,  May  22,  1914 

One  year  after  date,  for  value  received,  I  promise 
to  pay  to  Henry  Smith,  or  order  the  sum  of  Three 
Hundred  Dollars,  with  interest  at  five  per  cent. 

John  Jones. 

Who  borrowed  the  money? 

To  whom  is  he  to  pay  it? 

When  is  the  note  due? 

How  much  will  have  to  be  paid  then? 

Make  out  and  sign  a  promissory  note  for  $25 
payable  to  the  order  of  William  Harvey  in  6  months 
with  interest  at  6%.     Find  the  interest. 
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CHAPTER  IX 

SUPPLEMENTARY  EXERCISES 

EXERCISE  146 

Section  I.     Numeration  and  Notation 
Write  the  following  in  words: 


•  • 

4859, 

4059, 

4509, 

4590, 

4009. 

«• 

6078, 

7068, 

8706, 

7608, 

6708. 

w* 

9100, 

9011, 

9001, 

1900, 

1090. 

9* 

36789, 

37689, 

38769, 

39876, 

36897. 

9* 

70008, 

70800, 

70809, 

78009, 

70890. 

4. 

75806, 

75086, 

70586, 

78056, 

58760. 

/• 

90005, 

95000, 

95555, 

55090, 

50905. 

o« 

730601, 

900005, 

905050, 

190076, 

910000. 

EXERCISE  147 

Write  in  figures  the  following  numbers:— 

1.  One  hundred  and  forty-nine;  three  hundred  and 
eight;  nine  hundred  and  seventy-four. 

2.  Two  hundred;  four  hundred  and  twenty;  six 
hundred  and  ninety-four. 

3.  7  hundreds,  3  tens,  and  5  units;  9  hundreds  and 
six  tens;  4  hundred  and  6  units. 

4.  Six  thousand  and  six;  four  thousand  three  hund- 
red; nine  thousand  and  eighty. 

5.  Forty    thousand    and    four;    forty-four    thou- 
sand four  hundred;  ninety  thousand  and  ninety. 
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6.  Ninety-nine  thousund;  ninety-nine  thousand 
nine  hundred;  ninety  thousand  nine  hundred. 

7.  Nine  thousand  and  ninety;  ninety-nine  thou- 
sand and  nine;  ninety-nine  thousand  and  ninety-nine. 

8.  In  the  number  1,904,  526,738  give  the  place 
value  of  each  figure  as  8  units,  3  tens,  7  hundreds  and 
so  on.  Give  the  name  of  each  period  as  738  units  and 
so  on. 

EXERCISE  148 

1.  What  is  the  smallest  number  that  can  be  ex- 
pressed by  three  figures?  what  is  the  greatest? 

2.  What  is  the  greatest  and  what  the  least  number 
that  can  be  formed  with  seven  figures? 

3.  Read  the  follow. ng  numbers: — 
789,  643,  965  and  987,  000,  108. 

Why  are  commas  used  in  these  numbers? 

4.  Write  the  numbers  next  above  27999,  301999, 
899999. 

5.  Write  the  numbers  next  below  50000,  89909, 
479900. 

6.  Five  million,  five  thousand  and  fifty. 

Three    hundred    million,    three    thousand    three 
hundred. 

Five  hundred  million,  and  six. 

7.  Write  in  Roman  Numerals: — 

19,  24,  49,  84,  99.  44,  39,  94,  187,  208,  781,  962, 
999,  444,  409,  904. 

Write  in  figures: — 

8.  DLV,  MDCIV,  MDCCCXIX,  MXC,  MCMII. 

9.  Write  in  Roman  numerals  the  largest  number 
that  can  be  expressed  by  three  figures. 
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Section  II.     Addition  and  Subtraction 
EXERCISE  149 

Find  the  sum: — 

1.  Of  6472+8733+4633+4854+569+8674. 

2.  Of  2762+8756+9783+4578+432+9876. 

3.  Of  1617+8743+7284+9621+978+8465. 

4.  Of  2650+4062+8705+9030+999+2897. 

5.  Of  5005+(K)07+7583+4783+785+8764. 

6.  Of  27845+67832+74281+68432+3687+9699. 

7.  Of  47823+68421+70070+60504+5467+79. 

8.  Of  1L7+6434+7805+66782+4987+8768. 

9.  Of  10+8756+405+66782+9+17+874+78. 


EXERCISE  150 

Add  vertically  and  horizontally:— 

1. 

496 

542 

768  369 

458 

763 

645 

897 

2. 

79 

847 

8  649 

387 

85 

964 

75 

3. 

800 

947 

684  5?^6 

769 

384 

725 

888 

4. 

677 

846 

785 

369 

678 

845 

527 

987 

5. 

847 

468 

587 

639 

784 

487 

784 

879 

6. 

784 

45 

587 

495 

954 

687 

387 

297 

7. 

9 

784 

549 

768 

567 

309 

97 

809 

8. 

687 

587 

495 

328 

875 

760 

748 

980 

9. 

584 

748 

945 

832 

758 

607 

478 

895 

10. 

783 

847 

796 

598 

589 

385 

835 

538 

11 

967 

758 

697 

859 

785 

796 

967 

679 

12. 

548 

49 

976 

895 

875 

679 

761 

452 

13. 

796 

893 

967 

964 

857 

773 

282 

257 

14. 

384 

389 

694 

946 

469 

74 

478 

691 

IS. 

547 

839 

804 

407 1 496 

396 

396 

964 
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EXERCISE  151 

1.  Find  the  sum  of  892  and  the  next  seven  numbers. 

2.  Find  the  sum  of  $1010  and  the  next  ten  num- 
bers. 

3.  What  is  the  difference  between  100"  above  zero 
and  62"  below  zero? 

4.  How  much  must  be  added  to  three  hundred 
thousand  and  seventy  nine  to  make  a  million? 

5.  A  has  $375,  B  has  twice  as  much  as  A  and  $84 
more.  C  has  $90  less  than  three  times  as  much  as  A 
and  B  together.  And  D  has  $16  more  than  all  the  other 
three  together.  How  much  less  than  ten  thousand 
dollars  have  they  ail? 

6.  The  remainder  is  323025  and  the  su'  ♦^rahend  is 
612.     Find  the  minuend. 

7.  Regina  is  357  miles  west  of  Winnipeg  and 
Montreal  1425  miles  east  of  Winnipeg.  How  far  is 
it  from  Regina  to  Montreal? 

8.  A  man  deposited  in  the  bank  at  various  times 
during  the  month  of  May:— $196;  $212.40;  $319.35; 
$113.75;  $113.24;  $413.60;  3217.35;  $719  and  $417.80. 
He  drew  out  at  different  times  $312.60;  $117.20;  $119.38 
$415.60;  $92.25;  $119.75  and  $75.60.  How  much 
money  remained  in  the  bank  to  his  credit? 

9.  Take  309  from  each  of  the  following  numbers: — 
7008;  4106;  1009;  3006;  3125;  3119;  and  400.  Add 
the  remainders. 

10.  What  number  taken  from  9,000,000  will  leave 
719,306  as  remainder? 

11.  The  minuend  is  100,000;  the  remainder  is  1007. 
Find  the  subtrahend. 
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Section  III.    Multiplication  and  Division 
EXERCISE  i52 


Multiply: — 

t.         6675 

4.         2983 

7. 

6857 

172 

698 

469 

2.    $175.27 

5.    $482.92 

8. 

$507.64 

325 

823 

806 

3.    6789654 

i 

6.     896563 

9. 

654123 

67321 

96013 

70094 

Divide : — 

1«.  1554+37 

13.  5593+49 

i6. 

14985+666 

11.  20273+97 

14.  17094+777 

17. 

89687  +  808 

12.  $1309.00+29 

75 

15.  6822+36 

18. 

80091+809 

mi 
m 


m 


11 
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EXERCISE  153 

1.  How  much  can  a  man  earn  in  144  days,  if  he  can 
earn  $48  in  24  days? 

2.  If  17  horses  cost  $1802,  how  much  will  9  horses 
cost? 

3.  A  man  bought  a  number  of  sheep  at  the  rate  of 
3  for  $18.     How  many  did  he  buy  for  $3648? 

4.  How  many  times  must  1874  be  added  to  itself 
to  make  a  total  of  163038? 

5.  The  product  of  75  by  43  is  3225.  How  much 
must  be  added  to  it  to  obtain  the  product  of  77  by  43? 

6.  A  drover  bought  79  oxen  at  $42  each;  he  sold 
25  at  $40  each.  For  how  much  per  head  must  he  sell 
the  rest  so  as  to  gain  $544  on  the  whole  transaction? 

7.  If  13  houses  cost  $16250,  what  will  25  houses  cost? 
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8.  What  is  the  smallest  nu  iber  which  subtracted 
from  57696  will  make  it  divisilile  by  178? 

9.  A  gram-dealer  shipped  9000  bushels  of  wheat  at 
a  freight  rate  of  il  cents  a  bushel.  He  sold  the  wheat 
at  75  cents  a  bushel,  gaining  $1530  on  the  total  cost. 
How  much  did  the  wheat  cost  him  per  bushel? 

Id.  A  postmaster  is  allowed  $1.20  on  every  $20 
worth  of  stamps  sold.  How  much  will  he  make  on  a 
sale  of  5000  two-cent  stamps  and  2000  one-cent  stamps? 

11.  Add  together  the  sum,  difference,  product,  and 
quotient  of  the  two  numbers  825  and  9318375. 

12.  I  bought  a  farm  of  136  acres  for  $8568,  and  sold 
03  acres  of  it  at  $75  an  acre,  and  the  remainder  for  what 
it  cost.     How  much  did  I  gain  by  the  bargain? 

13.  If  38  acres  of  land  cost  $11172,  how  many  acres 
can  be  bought  for  $107310? 

14.  How  many  bushels  of  wheat,  at  125  cents  per 
bushel,  should  be  exchanged  for  250  pounds  of  sugar, 
at  8  cents  per  pound? 

15.  Fifteen  men  can  husk  1095  bushels  of  corn  in  a 
day.     How  many  bushels  can  27  men  husk? 

16.  Bought  a  farm  for  $35380,  and  having  made  im- 
provements valued  at  $3420,  I  sold  one-half  of  it  for 
$21750,  at  $75  an  acre.  How  many  ac»w  did  I  pur- 
chase, and  at  what  price  per  acre? 

17.  I  bought  a  farm  of  150  acres  for  $12000;  I  sold 
29  acres  at  $95  an  acre,  75  at  $112  an  acre,  and  the  rest 
at  $96  an  acre.     What  did  I  gain  by  this  transaction? 

18.  Two  ships  3120  miles  apart  approach  each  other 
the  one  sailing  at  the  rate  of  146  miles  a  day,  and  the 
other  at  127  miles.  How  far  will  they  be  apart  at  the 
end  of  9  days? 
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Sbction  IV.     Denominate  Numbers 
EXERCISE  164 


Reduce: — 

1.  78.  8d.  to  pence 

2.  £1  38.  to  farthings. 

3.  7145d.  to  £.,  etc. 

4.  6185  s.to  £.,  etc. 

5.  £10  Os.  6d.  to  pence. 
4.  £2  68.  8d.  to  pence. 

7.  2  t.  81  lb.  to  ounces. 

8.  5  lb.  6  oz.  to  (Ounces. 


15.  2  rd.  1  yd.  to  feet. 

16.  16752  in.  to  fathoms. 

17.  1997  sq.  rd.  to  acres,  etc. 

18.  3  sq.rd. 2 sq.ft. to  inches. 
14.  8439  cu  in.  to  feet. 

24.  7689  cu.  ft.  to  cords. 

21.  7  da.  16  hr.  to  seconds. 

22.  7684  pts.  to  bushels,  etc. 


4.  21645  oz.  to  cwt.,  etc.  23.  84  gal.  3  qts.  to  pints. 

It.  76386  oz.  to  tons,  etc.  24.  36  bu.  3  qt.  1  pt.  to  pts. 

11.  3cwt.81b.5oz.to  ounces  25.  3685  lb.  of  wheat  to  bu, 

12.  51649  lb.  to  tons,  etc.  26.  7856938ec.  to  weeks,  etc. 

13.  1  mi.  9  rd.  to  inches.  27  78  da.9  min.  to  sees. 

14.  76452  in.  fo  mi.,  etc.  28.  1578  cu.  ft.  to  cords. 
29.  £24  158.  bd.  to  dollars  and  cents. 


(1) 
lb.  oz.  dwt. 
17  9  16 
25  6  12 
72  11  13 
57  10  19 


EXERCISE  155 

(2) 

cwt.   lb.  oz. 

20    87  11 

16  66  12 

17  22  15 
19     43  13 


(8) 
rd.  yd.  ft.  in. 
17  4  2  6 
21  2  1  7 
23  3  0  8 
25     5     2     9 


4.  Find  the  sum  of  1  wk.  2  da.  13  hr.  40  min.  30  sec. 
2  wk.  6  da.  10  hr.  8  min.  3  sec;  5  da.  22  h.  55  min. 
45  sec;  4  h.  1  min.  15  sec;  and  1  wk.  2  da.  4  h.  5  min. 

5.  Add  together  10  rd.  4  y.i.  2  ft.  8  in.,  1  rd.  3  yd. 
5  m.;  8  rd.  2  yd.  1  ft.  6  in.;  1  rd.  4  in.:  and  2  yd.  I  ft 
9  in. 
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Subtract.-— 
(6) 
yr.  mo. 

2     1 
1  2 
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(7) 

mi.  rd.  yd. 

60   0  ^ 

40  39  1 


(8) 
a.  sq.  rd.  sq.yd 
69  25   10 
10  38   16 


2  nic'*  ^ltT\  ^'"^  ^^  ^"-  °^  ^'^*^''»^'  «"d  ^oW  28  bu. 

W       ^K*     *"  .  *"  °"^  '"^"'  ""^  ««  «""<:»»  to  another- 
how  much  remained?  -"umer, 

10.  From  a  barrel  of  coal  oil  containing  54  gallons 

irir^uZ  ''  '''■  '  ^^-  °"^  ^^^y'  -^  9  gal.  2  qt    i 
pt.  another;  how  much  was  left? 


Multiply: — 

(1) 
cwt.    lo.     oz. 
18     16 


EXERCISE  156 

(2) 
lb.    oz.  dwt.  gr. 
16       8     15  17 
3 


(3) 
da.     h.min.sec. 
10     20    30     40 
__. 7 


each?  ^*''*'  *^  *^^  '^^"^  °^  ^^  ''''^"  ^'  ^^^  ^«-  lli«l- 

P^.h'  ^\^-'  '"/.^^  ''^'^*''  °^  2^^  hogsheads  of  sugar, 
each  weighing  14  cwt.  45  lb.  ? 

6    What  is  the  weight  of  one  dozen  spoons,  each 
weighing  1  oz.  2  dwt.  16  gr.? 
Divide: — 

^^^  (8)  (9) 

A^t     TA'  J^'     ''^•'^'^^-     ^'-  t.       cwt.     lb. 

4)61J8J         6j76     10     14     12  7)112     16     66 


10.  Divide  4  gal.  2  qt.  by  141. 

11.  Divide  40  cu.  yd.  10  cu.  ft.  by  18. 

12.  Divide  69  bu.  3  pk.  6  qt.  by  G  bu.  " 

13.  Divide  697  lb.  7  oz.  by  60  lb.  10  oz 


-^qt. 


i  ^« 
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Sbction  v.    Common   .wn  Dscimal  Fractions 

IXCRCItE  1S7 

1.  Which  of  the  follow'ng  are  decimal  fractions  and 
which  common  fractions:- 

Tlh»;|;    .106:    4.326;    ,^;    J;    f/ 

2.  Add:— J+f+v^+yv-l-2. 

3.  Add:— 4f-f3|+19A+37ii  +  112?». 

4.  Divide  4171  by  9;  3204f ,  by  12;  31006^  by  6000. 
6.  Divide  S  by  i;  i  by  3;  A  by  3f ;  J  by  J;  3  by  A; 

3iby4i;5bylJ9|by225. 

6.  Simplify:    f^  ;    ^±-    -^i^  .   ?23J 

*^    ^     16,^j'   120'   19ir  964}- 

7.  Multiply:— 37f  by  12;  938J  by  14;  312*  by  18; 
3071  by  18;  438 J  by  16. 

5.  Simplify:— (l|+4i+5S+9f)-(i+j4.6i. 

EXERCISE  1SS 

1.  Divide  V^  by  2|;  ,^,  by  12  and  3§  by  If. 

2.  Add: — .8;  .06;  .004;  and  divide  th('  result  by  86.4 

3.  Multiply    .0068   by   one   hundred   and  six  ten- 
thousandths. 

4.  Lxpress  as  fraction^:— .7;  .006;  .336;  and  .126. 

5.  Multiply  3869if  by  144. 

6.  Find  the  value  of :— f  of  $9.60+|  of  *42+|  of  60 
cents. 

7.  Add:— f  of  12  oz.+?  of  43  lbs.   12  oz.+f  of  82 
lb.  11  oz. 

8.  Reduce  to  their  lowest  terms: — ■ 

.    (a)  m;  m;  m;  m;  UH:  m. 
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•.  Find  the  value  of: 

(a)  iffof  ifjiof  IJof  ,\of  l;,. 
(^>)  i4x2,-i  K{>^xUjxli. 

ml  ^"'^^^^*=-*A  f-"  ^^  3i  from  10«;  ,,9*  from 

11.  Aman'sflailywagcsareS.'U  prr«lav  anH  h!- HoSI., 

12.  A  man  earns  SSj  per  day  n„d  spends  $  I }  per  day 

rH°e:3t^ir"''^---"-'' '»•'•'- -'of 

„rlf '  h'^  ""'""  *''.'"■" '"  I""  •'"  '"'»''•  "<  "h^t  into  baes 
S^Vuifed"""""'"*'  '*  "'"-•     '"»'  —V  hag,  :t,' 

ma/nifudr""'^  "  ■''  '^  '""  »  "'  -''  '"  -•<"  of 
U.  Date,  fill,  foot  .ind  receipt  the  followinit  hill, 

ri::^otv:n:r'  '"-^  ■"-^-^ »- — 

IK   fi  u**^  ^il'  ^°''  "'^^t— 31  »>•  of  steak  at  18t     14* 

hdkfsa/2«.!"q°'  ^'•y  .^T^'^^-^  yds  cotton  at  lOc.  6 

at  12*r  «    ;     '"''7-  ''•^  ^'"^"'  "'  *'-25'  12  yds.  flannel 
at  12Jc,  8  yds.  muslin  at  20c. 

(c)  Bill  for  groceries:— 4  lb.  coffee  at  ^2r    4  IK 
tea  at  50c.,  7  lb.  lard  at  8c.,  35  .b.  buuer  at  35c.:  8  b 
4  o.  cheese  at  16c.   3  <,t.  currants  at  7e.,  2  doz!  eg^ 
at  die,  §  gal.  coal  oil  at  40c. 

Tf  It'  VJT^'  .''"'  '■'  ^'•^^'*'  ^"^  ^he  interior  is  7'  high, 
f  It  .s  filled  wuh  grain  to  a  height  of  5.i  feet,  what  is 
he  weight  of  the  grain  at  fiO  lb.  to  the  bushel   allowlg 

U  cubic  feet  to  the  bushel?  ^ 
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EXERCISE  159 

1.  A  de?ler  bought  $844.80  worth  of  shoes  and  sold 
them  at  a  profit  of  25%.  How  much  did  he  gain?  If 
he  failed  to  collect  10%  of  this  profit,  how  much  did 
he  really  make? 

2.  If  a  man  saves  $150  out  of  a  salary  of  $1200, 
what  per  cent,  of  his  salary  does  he  save? 

3.  A  boy  in  a  store  receives  $10  a  week.  He  spends 
25%  of  it  for  board,  10%  of  the  remainder  for  clothes 
and  $2  in  other  ways.  If  he  saves  the  remainder,  how 
much  will  he  save  in  a  year  (52  weeks)? 

4.  A  grocer  buys  a  crate  of  eggs  containing  forty 
dozen  eggs  at  15c.  per  dozen.  He  dropped  the  crate 
and  broke  6  dozen.  For  how  much  per  dozen  must 
he  sell  the  remainder  in  order  to  gain  25%  on  the  whole 
transaction? 

5.  How  much  is  the  interest  on  $742.25  for  one  year 
at  6%?  For  i  a  year?  For  2  years  6  mos.?  For  3 
mos.? 

6.  A  man  borrowed  $250  on  Jan.  15,  1907,  at  6%. 
He  paid  principal  and  interest  on  Nov.  15,  1907.  How 
much  did  he  pay? 

7.  A  man  bought  15  head  of  cattle  on  Feb.  1,  1907, 
at  $40  per  head,  giving  his  promissory  note  at  6%. 
He  paid  it  on  the  16th  of  the  following  April.  How 
much  did  he  pay? 

8.  What  is  the  exact  interest  on  $1850  from  July 
6th  to  Sept.  5th  at  5%? 
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